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Structural
Systems
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Basic Structural
Terminology

What i1s structural
design?

« More than crunching
numbers.

+ Maintaining the balance,
between safety, cost and
durability.

R101.3 Purpose. The purpose of this code is to establish
minimum requirements to safeguard the public safety, health
and general welfare through affordability, structural strength,
means of egress facilities, stability, sanitation, light and venti-
lation, energy conservation and safety to life and property
from fire and other hazards auributed to the built environ-
ment

Structural Criteria

+Based on climate and

geographical location.

«Includes wind, seismic,
flood other environmental
hazards such as roof ice

dams and termites.

R301.2 Climatic and geographic design criteria. Buildings]
shall be constructed in accordance with the provisions of thi
code as limited by the provisions of this section. Additional
criteria shall be established by the local jurisdiction and sel
forth in Table R301.2(1)

Coovbo




Construction Systems

-Platform
-Balloon Framing

R301.1.2 Construction systems. The requirements of this
code are based on platform and balloon-frame construc-
tion for light-frame buildings. The requirements for con-
crete and masonry buildings are based on a balloon
framing system. Other framing systems must have equiva-
lent detailing to ensure force transfer, continuity and com-
patible deformations.

R602.10.4.8 Balloon frame wall bracing. Balloon
frame walls shall have a maximum height of two stories

and a maximum length of 20 feet (6096 mm) unless

Balloon Framlng constructed in accordance with an approved design.

Wall framing shall be continuous from lowest floor to

the wall top plate at the roof. Braced wall panels shall
extend to the full-height of the balloon frame wall. All
il N 3

%

« Found in historical homes

- Sometimes used in portions i}
of homes for added rigidity |
(great rooms, stairwells,
gable-end walls, etc.)
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[RB] PLATFORM CONSTRUCTION. A method of con-
struction by which floor framing bears on load bearing walls
that are not continuous through the story levels or floor fram-

Platform Framing

«The most common
method in modern
construction.

301

DESIGN CRITERIA
R301.1 Application. Buildings and structures, and parts|
thereof. shall be constructed to safely support all loads|

System Performance inclmling dead loads, live I‘on(lvs. roof loads, ﬂooq loads, snow
loads, wind loads and seismic loads as prescribed by this]
code. The construction of buildings and structures in accor-|
dance with the provisions of this code shall result in a system)|
that provides a complete load path that meets the require-]
ments for the transfer of loads from their point of origin|
through the load-resisting elements to the foundation. Build-]
ings and structures constructed as prescribed by this code arg]
deemed to comply with the requirements of this section.

« Structural members do not work independently in
light-frame construction. They are always part of
a SYSTEM.

«Two basic principles in system performance are:
+  Load Sharing
+  Composite Action
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Load Sharing

. . [RB] STRUCTURAL COMPOSITE LUMBER. Structural
COInpOSlte A,Ctlon members manufactured using wood elements bonded

together with exterior adhesives.

The strength comes
from the manner that
the elements come

The strength
comes from
multiple elements

: together.
sharing the load. L . . oo R
(glue, nails, joist spacing, grain Beam detow Josts— 1y
direction, staggered joints, etc.) Beam Pocket—" Y13
. Whole house testing Pohajse et
Whole House Testing = : =

= 33

- Whole House Testing or Full-House testing is becoming more
popular and a crucial component in the development of many modern
building products.

- It shows that the strength comes from the way the building is put
together as a SYSTEM.

+ Buildings are only as strong as their weakest link.




Load Path Analysis

«Used to minimize the
material needed in the load-
bearing member to support
the design load.

+Load paths can be very
complex, but the load path
must be understood to
determine tributary areas.

SECTION R301
DESIGN CRITERIA

R301.1 Application. Buildings and structures, and parts
thereof, shall be constructed to safely support all loads,
including dead loads, live loads, roof loads, flood loads, snow
loads. wind loads and seismic loads as prescribed by this
code. The construction of buildings and structures in accor-
dance with the provisions of this code shall result in a system
that provides a complete load path that meets the require-
ments for the transfer of loads from their point of origin
through the load-resisting elements to the foundation. Build-
ings and structures constructed as prescribed by this code are|
deemed to comply with the requirements of this section.

e el

— 1. Ridge Beam
- !‘3.
A~ 2.Post
l' I — 3. Header
— | _— 4. Jack Studs

l lv" - 5.Sill Plate

Foundation

2/25/2020

AMI102.1 Footings. Support posts shall be supported by a
minimum footing in accordance with Figure AM102.1(1) and
Table AM102.1. Minimum footing depth shall be 12 inches
(305 mm) below finished grade in accordance with Section
R403.1.4. Tributary area is calculated as shown in Figure
AMI102.1(2).

«Is the portion of the I _ . .

Tributary Area

load assigned to =
each member. -
= f]
[ox | 1

2.7 ). Code willroquire & misimum fosting of & 16}

FIGURE AM102.1(2)
CALCULATED TRIBUTARY AREA

Vertical Load Path Sequence

Roof Framing .
Sheathing‘ . D members . ConneCtlonS

A 4

2nd
Connections D ‘ Connections . St Wall
ory Walls

(top plate, sill plate, studs, (top plate, sill plate, studs,
headers, wall sheathing, and headers, wall sheathing, and
their interconnections). their interconnections).

Foundation




R301.7 Deflection. The allowable deflection of any struc-|
tural member under the live load listed in Sections R301.5]
and R301.6 or wind loads determined by Section R301.2.1
shall not exceed the values in Table R301.7.

Deflection

+ The code sets limits on the maximum
allowable deflection depending on the
type of member involved.

Span (between uprights)

+ Greater deflection is allowed in
ceiling joists and rafters than in floor
joists.

+ Code Changes: Table R301.7
Deflection also applies to ceilings and
exterior walls - wind loads.

L=Span (ft)

A-Camburlln]A /

Radius of Curvature ft)

Climatic and Geographic Design Criteria s

« Climatic and geographic design criteria is to be determined by the local
Jjurisdiction and inserted into Table R301.2(1).

« This information should also be provided to the designer who should list
it on the plans submitted for review.

ROOF  WIND  SEAIMIC SUBJECT TO DAMAGE FROM WINTER ICE BARRIER FLOOD AIR MEAN
LOAD SPEED DESIGN DESIGN UNDERLAYMENT HAZARD® FREEZING ANNUAL
(osf)  (mph)  CATEGORY [ weatherng®  Frost  Termites TEMP REQUIRED INDEX TEMP
Line
Depth
20 Tables Table Moderate 12  Moderate:  Local Local Local Local Local
B012  R3012(7) Heavy
(4] 8 (5)
a. W may require a higher stengrh concrere or grade of masonry rhan necessary 1o sarisf the smucniral requivenrents of this code.
The grade of masonry units shall be dete ASTAM € 55, Co. ci 52,

jurisdiction s entry info ational Fiood Insurance Program
ard aveas), (b) the date(s) of the curvently effective FIRM and
Tod

b._The Jrisdicrion shall il in iliis pars of ith ¢t the date of 1
(dare of adoprions of the first code or ordmance for of floo:
FBEM, or other flood ha-ard map adopted by the commumity, as may be
< Proreciion 15 seguired i all of Nortl Careling per Secrion R3IS
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Deflection

Generally, it is not necessary to calculate the
deflection indicated in Table R301.7, since
deflection for balloon or platform framing is
typically accounted for in the prescriptive
design tables of the code.

In other structural systems such as timber
framing, deflection calculation is required.

TABLE R301.7
ALLOWABLE DEFLECTION OF STRUCTURAL MEMBERS™ <!

STRUCTURAL MEMBER BEFLEeTon
Raflers having slopes greater than 3:12 with ™
finished cciling nol attached 1o raflers
Interior walls and partitions. Hi80
Floors 17360
Ceilings with brittle finishes (including plaster P
and stucce)

Ceilings with fexible fimishes (inciuding gypsum [Py
board) -
All other structural members L1240

Exterior walls—wind loads" with plaster or

stuceo finish Hrseh
Exierior walls—wind loads® wiih other britile

.

finishes 1240
Exterior walls—wind loads™ with Nlexible fin- Wt
ishes B
Lintels supporting masonry veneer walls® Li600
Note: I, = span length, H = span height.

. For the purpose of the determining deflection limits herein, the wind Joad
shall be permitied 1o be Laken as 0.7 times the companent and cladding
(ASD) loads obtained from Table R301.2(2).

b For cantllever members, L shall be laken as twice the length of the
cantilever

€. For aluminum structural members or panels used in roofs or walls of
sunroom sdditions or patio covers, nol supporting edge of glass or
sandwich panels, the total load deflection shall not exceed Li60, For
‘continuous aluminum structural members supporting edge of glass, the
total load deflection shall not excead L/175 for each glass lite of L/60 for
the entire length of the member, whichever is more stringent. For
sandwich panels used in roofs o walls of sunroom suditions or patio
‘cavers, the total load deflection shall not exceed £/120,

. Deflection for exterior walls with intarior gypsum board finish shall be
limited o an allowable deflection of H/180

e. Refer to Section R703 8.2

L. When floor spans exceed 20 feet, joists, buil shall nat
be spacedl greater than 24 Inches cilon shall poLcaceed L

R301.2.14 Exposure category. For cach wind dire
tion considered, an exposure
reflects the char: J
ties shall be determined for the site at which the building
or structure is to be constructed. For a site located in the

Wind Exposure B (60-80% buildings)

Exposure Categories

» Important when applying the
provisions for wall sheathing, wood
wall bracing, roof uplift resistance, and
exterior wall and roof coverings

- Siding, roofing, windows, skylights,
exterior doors and overhead doors must
be manufactured and installed to resist
wind loads based on wind speed and
exposure factors. (R301.2.1.4)

Wind Exposure C

teristics of g
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Uplift . - -
. M R301.2.2.2.5 Irregular build The seismic pro-
Irregular Bulldlngs visions of this code shall not be used for irregular
structures located in Seismic Design Category C. |
* UP"VaTd pressure caused by the ground, + Buildings with offsets in braced wall
wind or surface water, etc. lines, arrangement of openings,
cantilevers, and/or dissimilar materials “
. . . in braced wall lines. Vo o
Can be resisted by: Y N
*Dead Loads e
*Mechanical connectors « Irregular townhome buildings in SDC oma
(straps, hurricane ties, screws, threaded C require engineering. ) e
rods)
+ Sheathing
+ Mecklenburg is no longer SDC C.
UPLIFT

RESIDENTIAL CODE

Conventional

Conventional Design Design S 5o

VS.
Engineered Design

« Is prescriptive. Set by the NCRC.
« Contains:

+ Span tables

* Pre-defined details

* Pre-defined options




_— 1 Conventional
Design -
Code Alternatives

« WFCM  Wood Frame Construction Manual

« AISI 8230 (Cold Formed Steel)

. ICC400 (Log Homes)

+ AAMA/NPEA/NSA 2100. (Sunrooms) *Code Change

[R301.1.3 Engineered design. Where a building of other-
wise conventional construction contains siructural ele-
ments exceeding the limits of Section R301 or otherwise
not conforming to this code, these elements shall be

.
designed in accordance with accepted engineering prac- Englneered

tice. The extent of such design need only demonstrate

compliance of nonconventional elements with other appli- D :

cable provisions and shall be compatible with the perfor- eSlgn
mance of the conventional framed system. Engincered

design in accordance with the [nternational Building Code

is permitted for buildings and structures, and parts thereof,
included in the scope of this code.

+ The design is not constrained to fit
within the limitations of prescriptive
design.

- Conventional details can still be use
where they are applicable.

+ Engineers can design specific design
components while using prescriptive
requirements for the rest of the
building.
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Conventional Design

+ Most used method in single
family homes.

90% of our residential projects are
single family homes.

- Easy for builders & inspectors

NO Registered Design Professional
required.

- Long spans
- High Hazards (wind, flood, seismic)

« Unconventional Products

Engineered - Bad soils
design 1S - High end features
typlcally (atriums, high-tech appliances, etc.
required when « Foundation walls exceeding 48”

unbalanced fill with no lateral support
at the bottom or hydrostatic pressure.
(code change)

using:

+ Exceeding max. story height.
* Wood frame & SIP 11°-77
* Masonry 13’-7".
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In any case... Alternative Provisions wsoii-rs13

The DeSign Team MUST knOW and fOllOW: + AF&PA Wood Frame Construction Manual (WFCM).

« AISI Standard for Cold-formed Steel Framing—Prescriptive
Method for One-and Two-Family Dwellings (AISI S230).

*Code requirements - 1CC-400 Standard on the Design and Construction of Log
Structures.
*Amendments NSA 2100
- AAMA/NPEA/NSA 2100 .
‘Referenced standards or sunrooms

. LOC&] Interpretations « Accepted engineering practice
- Engineered design in accordance with the IBC.

Accepted engineering

practice Other Referenced Standards:

May include:

- A design prepared by a licensed professional
engineer or architect. J—

MAGHUM PIEAING, oG

-Wood Frame Construction Manual (AWC) (R301.1.1)

. Evaluation reports from the ICC Evaluation s « NDS -National Design Specifications for Wood Construction (AWC)

Services® - ICC ES®. + ACI-318 - Building Code Requirements for Structural Concrete (ACI)

- Manufacturer’s 1nfqrmat10n containing test B, + ACI-530 - Building Code Requirements for Masonry Structures (ACI)
results or case studies. D — N

. Other materials within the judgment of the +ASCE 7-10 - Minimum Design Loads for Buildings and Other Structures.

N
: @
building official. T .




When reviewing structural
drawings...

« Make sure they show 100% complete construction documents.

- Remember that structural notes take precedence over

specifications. (exception to the norm).

- Plans should always have dimensions.

Design Loads

Are the maximum amount of force
the structural system is designed to
resist.

*Vertical Loads
*Horizontal Loads

Negative
wind loads

Dead loads

Positive

*...v:i:d load:
—~—

Hydrostatic
pressure from water
pressure in ground

Design Loads

Vertical Loads

«Dead )

«Live )

«Snow ‘

+Wind uplift ‘

«Seismic and wind (overturning)

+Seismic (vertical ground motion)

¢
%

2/25/2020



Horizontal loads

»Wind & —%

» Seismic ¢ —=h

» Flood (static and dynamic
hydraulic forces)

-— =

» Soil (active lateral pressure) €w —=p

Roof maintenance live loads’ 20psf.) are less than the snow load.

Live
Loads

(R301.5)

2/25/2020

==

Weight of all permanent components and fixed equipment

Dead Loads

(R301.4)

Table R301.5

INIMUM UNIFORMLY DISTRIBUTED LIVE LOADS
(IN POUNDS PER SQUARE FOOT)

Uninhabitable attics without storage ® 10
Uninhabitable attics with limited 20
storage ™6

Habitable attics and attics served with 30
fixed stairs

Balconies (exterior) and decks * 40
Fire Escapes 40
Gulards and handrails 9 200h
Guard in-fill components f 50
Passenger vehicle garages @ 502
Rooms other than sleeping rooms 40
Sleeping rooms 30
Stairs 40°

Live
Loads

(R301.5)

1N



Soil
Lateral
Loads

(Table R405.1)

Expansive soils
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Wind Loads

Table R301.2(2)

“The larger the sail area,
the more bracing is required”.

L=
Ultimate Wind Speed 115 mph.

Ultimate Wind Speed (o change s01.2.1.5

- Wind speed terminology has changed,
but the requirements are the same.

- Basic Wind Speed was 90 mph
- Ultimate Wind Speed is 115 mph

+ Ultimate Wind Speed was introduced
because most standards are facing out
Allowable Stress Design in favor of Load
Resistance Factored Design

- Basic speed numbers are still necessary
to evaluate many product.

Basic = ASD (Allowable Stress Design)

Ultimate = LRFD (Load Resistance Factored Design]

Wind ReSiStance (Code Change R316.8)

« Where foam plastic insulation is used

as exterior wall sheathing on framed - -
wall assemblies, it shall comply with !/
Section R316.8. y =
+ASTM C578 & C1289 E
- SBCA FS100. .

Continuous Insulation Sheathing

11



Rain load become important in flat roofs

0
e

Documentation of the Design Flood Elevation (DFE) is crucial.

Flood
Loads

Flood Resistant Construction
(Code Change) R322

+ ASCE 24 may now be used as an alternate.

« It requires structures to be elevated above the
Flood Insurance Rate Map (FIRM) elevation.

« Allows parking, building access & storage is
allowed below the F.E. if it has flood openings per
R322.2.2.1. (Doors and windows don’t count).

Overhead door /\=l|

- <

Flood Flood

openings |] 576 5q.ft. |] openings
- <

L1

Garage below design flood elevation
used for parking and storage only

Per the seismic design category.

Seismic
Loads

Table R301.2(7)

2/25/2020

19
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Seismic Failures

+ A soft-story building is a multi-level
structure located over a ground level
with large openings, typically parking.

+ During an earthquake the heavier to
puts disproportionate stress on the
carport causing collapse.

« Buildings may be retrofitted with
steel frames, reinforced walls or braces
drilled into the foundation.

Seismic Activity in NC

« North Carolina has its share of

» Most minor earthquakes (< 3.0) occur unnoticed and are a normal

« Although strong earthquakes here in North Carolina are rare, proper

earthquakes, but large,
damaging seismic events are
rare.

process that allows the earth to ease built-up geological strain

construction techniques needs to be followed as required by code. An
earthquake of magnitude 5.0 or greater could cause major damage.

Seismic Design Category

(Code Change)

» Mecklenburg County was dropped from
Category C to B.

+ Therefore, anchorage not required for
townhomes for:
+ Interior nonstructural walls and partitions
+ Cantilevered elements
+ Parapets
+ Curtain wall and precast cladding
+ Suspended Ceilings
+ Cabinets
+ MEP Attachments

Standard
Responsibilities
for Structural
Code Compliance

12



Contractor

Compliance for items not
visible to the inspector, are the
Contractor’s Responsibility.

Registered Design Professional

+On plans that are designed & sealed by an
architect or engineer: MCCE will not perform
specific calculations, such as confirming that the
proper amounts of wall bracing are provided.

+This is the RDPs responsibility.

Inspector

+ If non compliant items, such minimum bracing
amounts as are found on the field, the condition
shall be corrected by the Field Inspector as required
by code.

+An N.O.V. may be issued.

Plan Reviewer

«Plan Reviewers shall require engineers to
specify all information necessary to execute the
project, such as:

+ the bracing method.
+locations of braced wall lines & panels.
+the method of attachment for braced wall panels.

2/25/2020
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Wall Bracing

m This presentation is partially based on
pA0) [T L@ A Guide to the 2015 IRC Wood Wall

WOOd Wa" Bracing Provisions, with NC

Bracing Provisions amendments.

The better the code
1s understood, the

L. more likely it is to
Why is it be correctly applied.

Important to
understand 1t?

The more you know,
the easier your job

1S.

Wall Bracing

(R602.10)

- Since the exterior walls of a structure
are typically made up of repetitive
vertical studs, wall bracing is required
to give it strength against wind or
earthquake forces.

« The bracing, resists forces that may
cause the structure to “rack,” twist or
shift.

Bracing is simple, Right???

+APA & ICC wrote a 324 page book explaining
the braced-wall requirements called:

“A Guide to the 2015 IRC Wood Wall Bracing
Provisions.”

So... no, it is not that simple.

2/25/2020



History of wall bracing

« Wall bracing requirements are not new to the
codes.

« In fact, several of the current bracing
methods, including let-in bracing, diagonal
wood boards and Portland cement plaster,
reflect conventional construction practices
that were common over 50 years ago.

2/25/2020

Development of wall bracing
2000

The 2000 IRC introduced several new bracing
provisions and methods:

* Minimum bracing percentage

* Maximum braced wall line spacing
+ Continuous sheathing

+ Portal frames

+ Separate bracing requirements for wind and
seismic

Development of wall bracing
2012

« The 2012 IRC reworded the bracing section to make it
more understandable and consistent.

« The 2012 IRC added the Simplified Method and 2012
NCRC incorporated it as an amendment.

Development of wall bracing -
2015

« The 2015 IRC added a few additional tweaks to wall

bracing due to changes in proprietary hold-down straps.

« The 2015 IRC also expands the use of Simplified Wall

Bracing provisions

« The 2018 NCRC remained the same.
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New Design Trends

Why are code (1960-2020)

updates important?

+«We don’t build like we
used to.

+We now see larger
homes, larger openings
and new materials.

wol could no longer provide brading o vericol
support for the rest of the sucrure. (Photo loken
after @ tornade in Fayeneville, North Caroling.)

This figure: shows insufficient artachment of the

Wall > .
Attachment e P e oo {?{aplkmg
Failures alures

[File photos, both wind and seismic events.)




Connection

Insufficiert {or non-existent] anchorage of the
walls to the foundation caused the entire structure
to slide approximately & feet off the foundation.
(Photo taken after a tornado in Fayetteville,
North Carolina.)

failure

A closer look at the foundation shows negligible
connection of the sill plate to the foundation.
The framer attempted to use nails to make this
connection; however the nails are mostly bent
at the tip and did not significantly penetrate the
masonry foundation walls. (Photo taken after a
tornado in Fayetteville, North Carolina.)

Important Terminology

Definitions

[RB] BRACED WALL CONTINUOUSLY SHEATHED.
A braced wall with structural sheathing applied to all sheath-
able surfaces including the areas above and below openings.

[RB] SHEAR WALLL. A general term for walls that are
designed and constructed to resist racking from seismic and
wind by use of masonry, concrete, cold-formed steel or wood
framing in accordance with Chapter 6 of this code and the
associated limitations in Section R301.2 of this code.

[RB] BRACED WALL PANEL. A full-height section of

/all constructed to resist in-plane shear loads through inter-
action of framing members, sheathing material and anchors.
The panel’s length meets the requirements of its particular
bracing method, and contributes toward the total amount of
bracing required along its braced wall line in accordance with

Section R602.10.1.

scribes a code-qualified bracing element. The origin

d methods of brac

Put simply, the term “braced wall panel
lies in the
the term is somewhat of a misnomer, “Panel” ¢

that most of the recoj

of the name “panel” most
use panel-type products; b an actually be
often referred 10 as

used 10 describe a wall “section,” *segment” or “unit” Even let-in bracing

uch, the terms braced wall panel, braced wall section, braced wall segment

and bracing unit are often used interchangeably.

Racking

- Wall bracing is meant to resists racking.

« As little as 3/8” of racking can make doors stick.

. ] 3
I it !
Racking causes | 1 ¢
studs 1o rolate out [ H ]
of their vertical 1 ] !
arientation. 4 1 [
i i i
) i 1
' 1 ! I
1 i i |
1 ] ]
i b ™ 1 I
] ' I
B ), i 1 1
| H H i i/
} ! P b 1
1 ' |
I | | |
4] ] i {
|1 I L
d g
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Braced An imaginary straight line through the
Wall building plan that represents the location
. of the lateral resistance provided by the

Line wall bracing.

2/25/2020

@ ® (3
T - bacinglines
- -
{ ’1
bow
| internal wallmay be |
sed 10 provide bracing I
L |
| L_

+ A horizontal or nearly horizontal system
acting to transmit lateral forces to the
vertical resisting elements.

« When the term “diaphragm” is used, it
refers to horizontal bracing systems.

Diaphragm e.g. floor or roof.

The loss of sheathing compromises the strength of

the roof diaphragm. It is likely that the complexity of
the connection between the roof sheathing and the
step-down Irusses has resulted in poor resistance fo
negative pressure. (Photo taken after a tornado in
Fayetteville, North Carolina.)

R602.10.3 Continuous sheathing.

Continuity

- Continuous wall bracing must extend up the
gable end walls if present.

« This ensures that the load path is
continuous from the foundation to the roof
diaphragm.

What 1s the difference
between a Shear Wall
and a Braced Wall?
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Horizontal Loads
can be resisted by:

Shear Wall Braced wall
is engineered. is prescriptive. -Braced wall panels
+Engineered shear walls
* Wood structural panels + Perthe IRC
* May hztve ptre-engineeredhold . BractedWall Panels 'Porta]_ frames
downs in addition to anchor * Anchor bolts.
bolts.
* Designed per:

IBC EpASCE-7 B) SDPWS

Shear Wall Braced Wall Panel

+This is a general term used for walls that are
designed and constructed to resist racking

from seismic and wind by use of masonry, « A full-height section of wall
concrete, cold-formed steel or wood framing. constructed to resist in-plane shear

- They are designed in accordance with loads through interaction of framing
Chapter 6 of the code and the associated members, sheathing material and
limitations in Section R301.2 of the code anchors.

(seismic).
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Step 1:
Identify the bracing method used

R602.10

. 1. Taolaed panel bracing (RE02.102)
Reviewing = B

1 2. Continuous sheathi R602.10.3
Bra(nng Methods =) ntinuous s ing ( )

Bracing Methods T | .
ORBACE ANGLE Exaen oo
. L. . pEETTTITYIC " —
Portlons Of the Syste m (R602.10) . \{'er‘y good buﬁ limited to small homes with}| .a |t | s | 2ommns | st MMM[
limited openings. N ® | enleun Eulmacee” | L3R wie ! e
* Requires craftsmanship . PP, ———
Where a building. or portion thereof., does not comply with Diagonal 3,701 pominal e Sl e | Pl 11
Section R602.10.2, R602,10.3, or R602.10.4, those portions — L s |||||||||||
shall be designed and constructed in accordance with Section wsp & opmon e 80 =
: R602.10.5. with | ¥ o | Tt cems | T
Portions of the iSee T RELZ 1 UL
11di S 14 long x0.120° P
building that_can . o ien. Desiz smm' P ™ e | A atomene DMUHMD
not comply with the s aci S isted in Table Mﬂ-ﬂ - mieg e L
IRC may be + % the capacity of the others ————— i o immcnn | e | T mﬂ]ﬂu
engineered. t. ; e - e
g neering pracice. = e M, e -+
include the following: pentoias . st spacing) il 1% .. [y

sig : Cowsps
L * 2 continuous methods. Continupusly iy v solmorctian | gy, wsp Same 33 WSP
2. Design equivalent to the analysis basis of the provi- « (CS-WSP provides the greatest capacity Sholcd Wi W
sions in_ Sections R602.10.2, R602.10.3. and Cs.SERet than 675 and less
P i . . N - e ' than 85% of wall Same as SFR ‘Same as SFR
R602.10.4, including determination of design loads. ¥ beight 48" for tallcr

design unit shear values, and bracing amounts.




Isolated

+ Used in separate locations
along a braced wall line.

+ Nonstructural sheathing
can be used in areas of
the wall where bracing is
not required. (no blocking
required)

Singie braced

Intemittent bracing using
Memod WSP (w0od
structural panel)
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Nailing

- Edge nailing can be 37-7”
depending on the method.
It’s job is to resist racking.

« Field nailing can be 6-12”
depending on the method.
It’s job is to resist buckling.

“field”

roleg ™ f

“edge” —» ;

LIB

« The effectiveness of let-in
bracing depends on the
craftsmanship of the framer
when cutting the notches for
the 1x4 brace.

+ There are some metal
alternate products available
(ESR required).

- Both have limited structural
capabilities, works very well
in small homes.

I\

| 55" 10 69" |

Hd

Stud spacing behind
letin bracing shall not
gxceed 167

81010

B0l

o




DWB

- Diagonal
Wood
Bracing

\

81012

L

+ 48" 10 58" Note: Spacing between boards exagerated for darity |~48“ 10 58"

GB

+ 7" Edges & Field nailing
(regardless of fastener
type).

+ 1/2 as strong as CS-WSP
. This is method with the
lowest capacity.

6. Except when used for bracing method GB, the
o > eri F ot sides of

S

s

z ‘[I]]]]]]DL
Th
— —
Each single-sided section shown below

equals
linches of Method GB bracing (1/2 of each panel's total length)

N

S

b um
R602.102
48" for use with.
R602.10.3

nails or 86 scrows

w5

One face sheathed max

One face sheathed

WSP

« Wood Structural
Panel
=7 e
« The greatest 81012
bracing capacity.
+ 48" o 58" +-48"to 58—
« Method SFB
(structural
fiberboard
sheathing)
Stud spacing —
behind structural
fiberboard shall
not exceed 16* 8112
‘ 48" 1o 58° { | 48" 10 58° {

2/25/2020
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PCP PF (top defects)

/\ -It 1s important to include the door transom

in the calculation!

-Portlartld1 ) gr012 «A door is not the same as a window when
cemen aster . . . .
P doing the wall/height ratio calculation.

«Not providing reinforcement on stem walls
? <48”. (other methods too)

Continuous CS-WSP

- Provides the greatest bracing capacity

- The whole wall line is sheathed, including above

; « All sheathable surfaces of the exterior walls are
and below openings and at gable ends .

required to have sheathing, even if the design

- The whole wall line is blocked at horizontal calls for an interior braced wall line & panels.
joints. .
Jounts + CS-WSP panels next to openings shall use the
largest opening on either side of a panel to

determine min panel size per Table R602.10.1;

- Requires less bracing and permits the use of
narrower bracing panels

+Include transoms in the opening height if
present.

1N
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CS-SFB

- Continuously sheathed structural
fiberboard.

«Other bracing methods may not be
used in a Method CS-SFB wall line.

Blocking (Per MCCE)

-Isolated Panel Bracing:

Blocking at horizontal joints shall not
be required in wall segments that are
not counted as braced wall panels.

« Continuous sheathing methods (CS):
Every panel 1s a braced wall panel
and shall be blocked.

Portal Frames

Portal Frame

EXTENT OF HEADER WITH DOUBLE PORTAL FRAMES (T BRACED WALL PANELS)

EXTENT GF HEAGER WITH SINGLE PORTAL FRAME
- (ONE BRAGED WALL PANEL) ——————

2.18° FINISHED WIDTH OF OPENING
= FOR SNGLE OR DOUBLE PORTAL "

TENSION STRAP -+
(ON GPPOSITE SIDE
OF SHEATHING) —__

MR 330 NET HEADER
{STEEL HEADER PROMIBITED ONLY VATH PF)

" FASTEN SHEATHING TO HEADER WITH B8
GOMMON OR GALVANIZED BOX NAILS IN 3 GRID
PATTERN AS SHOWN

MDHEIGHT ONE
ROWOF 3 OC

NAILING i REQUIRED —._

INEACH PANELEDGE.

MIN i
TYPICAL PORTAL STRUCTURAL
FRAME CONSTRUCTION —._ K PANEL
o o SHEATHING

—MIN DOUBLE POST
(KING AND JACK STUD)
NUMBER OF JACK
STUDS PER TABLES
RS028(1) 4.42).

ANCHOR BOLTS PER
SECTION 740316

11



Portal Frames

- With a few small
openings, providing
bracing it is easy.

« Large openings such as
garage doors, can
complicate the design.

- This is where portal
frames come into play.

Portal Frame
Garage

» In a portal frame, the
header extends past the
opening and is tied to its
wall with overlapping
plywood or OSB to stiffen
the joint.

» (R602.10, R602.12)

s

P —

Portal Frame Scenarios
One Side Only

\y

Mon-Continuous Baadar

ot

"

L

3. Common defects

ot o L o, £y 73

» Panel Joints are
critical

» Making a panel joint near to the
bottom of the supporting wall
weakens the wall’s resistance to
shear. (See

» Breaking the structural panel joint below
the header reduces resistance to rotation.

3. Common defects

» Each portal frame needs two anchor
bolts, and they should be as close to
the edges of the wall panel as it’s
practical to place them (not both
on one side, as seen in photo above).

» The anchor bolts should have square
plate washers and nuts.

tests

2/25/2020
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3. Common defects

» Nailing details are
important.

» Heavy nailing is a critical
to keep the corner joint
stiff and prevent racking.

(more nails than required
will split the wood)

» A 1,200 SF. house may
need up to 10,000 nails

2/25/2020

ANCHORAGE

Foundation

anchorage
R403.1.6

« The wood sill plate must be

anchored to the foundation
with anchor bolts spaced a

maximum of 6 feet on center.

« There must be a minimum of
. two bolts per sill plate section.
Foundation
anchorage
R403.1.6 8 <6 Ft. O.C. and 12” at the
corners.

12



Foundation anchorage
R403.1.6

« There shall be a
minimum of two bolts
per plate section with
one bolt located not
more than 12 inches or
less from each end of the
plate section.

Plumb anchor bolt

Corner framing
marked on 2x4

Foundation anchorage
R403.1.6

« Anchor Placement

SOLE
PLATE

SILL
PLATE

2/25/2020

« Bolts should be at least 1/2
inch in diameter and should

Foundation extend a minimum of 7 inches
into the concrete or masonry

anchorage :

R403.1.6 g foundation.

+ A nut and washer is required
on each bolt to hold the plate
to the foundation.

Foundation S P
requirements

for continuous ===
footings

(turned-down slab edge,
thickened slab, masonry or
concrete foundation wall)

11



Foundation

anchorage
R403.1.6

« Masonry stem walls 48” or less in

length that support any braced
wall panels (BWP) shall be
reinforced per R602.10.5.3

« This includes stem walls

supporting any BWPs including
the portal frame (PF) bracing
method.

Stem Walls

. 4EORLESS

| - sacrowaL paneL

HOR BOLTS PER BRACED
VAL PRNEL REGUREENTS £

i ~Bons seauvan: 1 a4 Bam

o4 A I LD BEND &
EXTENSIGN MIO BOND LAY

26

35 ANCHOR B0
/ §
REGUIREMENTS

BRACED ViALL PANFL
Pem

BRACEDWALL

sman

BOND SEA

2/25/2020

Stem Walls

« The reinforcement
details in Figure
R602.10.4.3 are
appropriate for masonry
stem walls that are up to
4 feet in length and not
more than 4 feet in
height.

L oRLEss

| - emaceo Wit paneL

5 PER BRACED

106 BOLT:
VAL PAVEL FEGUREIENTS

[ Bons seauwamy 1 44 B4R

o4 I FIELO BEND &
EXTENSIGN 1O BOND BLA

26

o

¥ CoveR

SHORT STEM WAL REINFORGEMENT

__aroRLEss |
+—— BRACED VAL PANEL
0 T~ eonoBeaw wiTH 180828

¢ THREADED RODS SHaLL

M
®
3
H
=

FCOVER ' MIN " CUT WASHERS
OFTIONAL STEM WALL REMFORCEMENT

NOTE GROUT B0nD 8EAMS AND AL CELLE AT CONTAN
REAAR. THREADED RODS AMD ANCHOR BOLT

FIGURE RE02.10.4.3
MASONAY STEW WALLS SUPPORTING BRACED WALL PANELS.

wonisss _ |

BRACED WAL PANEL

[ wmnce
REGUIREMENTS.

1 .

BOND BEAM

meaR

g anam

N

TALL STEM WALL REMFORCEMENT

BRACEDWALL =
PANEL

e
/S
B

TYPICAL STEM WALL SECTION

« If the masonry stem walls
are taller than 4 feet, an
engineered design of the
reinforcement is required.

N | H
wn .w_‘
veoven| |-
SHORT STEN WALL RENFORGEWENT TALL STEM WALL REWFORCEMENT
. woRuss smAGED WAL
iy <l
= BRACED VIALL PANEL PR
L\ A
i = BONDEEAM MTH 184 B2R >
s ==
3 ] o cu
Hiln 1 T e reroepRoDs saiL
H A
H SCAETTUTES FoAACHCR

' T BOLTS AND REBAR
{ g

FCOVER ' MIN ' CUT WASHERS
OPTIONAL STEM WALL REWFORCEMENT

NOTE: GROUT BOND BEAS ANDIALL CELLS THAT CONTAN
REAAR THREADED RS ANO ANGHOR BOLTS

FIGURE RE0Z10.4.3
MASONAY STEW WALLS SUPPORTING BRACED WALL PANELS.

TYPICAL STEM WALL SECTION

Stem Walls

« If the masonry stem walls

are longer than 4 feet, this
specific reinforcement is
not necessary (standard
construction in accordance
with section R403.1.3.2 is
sufficient).

26

L oRLEss

| - emaceo Wit paneL

PER BRACED

108 BOLTS
VAL PAVEL FEGUREIENTS

[ Bons seauwamy 1 44 B4R

o4 I FIELO BEND &
EXTENSIGN 1O BOND BLA

2§
wun .w_|
oo | |-
SHORT STEM WAL REWFORCEMENT
| womuss
o e v P

i [ ] wowo Beaw vty 13082

1t TeReADED RODS SraLL

A

FCOVER ' MIN " CUT WASHERS
OFTIONAL STEM WALL REMFORCEMENT

NOTE: GROUT BOND BEAMS AND ALL CELLS THAT CONTAN
REAAR. THREADED RODS AND ANGS s

FIGURE RE02.10.4.3
MASONAY STEW WALLS SUPPORTING BRACED WALL PANELS.

wonisss _ |

BRACED WAL PANEL
35 ANCHOR BOLTS PER
/ BRAGED WaLL PR
REGUIREMENTS

e

BOND BEAM

g anam

H
TALL STEM WALL REMFORCEMENT
BRACEDWALL =
PANEL Lo
]

i %////y_l

TYPICAL STEM WALL SECTION

HOR BOLT:

1
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End
Conditions

AL LINE.

GONTINUOUSLY SHEATHED
BRAGED Vi

BRACED WALL PANEL AT
END OF BRAGED WALL LINE

END CONDITION 1

CONTINUQUSLY SHEATHED
BRAGED WALL LINE

A
BRACED WLl PANELAT
END OF BRACED WALL UNE
END CONDITION 2

7 s
77 7 %5///// %

15
i

e

« The code offers five,
end conditions which
are intended to
provide equivalent
hold-down strength
as is required in the

CONTINUOUSLY SHEATHED
RACED WALL LNE

48 VBNV BRACED WALL PANEL
AT END G BRACED WALL LINE

END CONDITION 3

CONTINUGUSLY SHEATHED
WALLLT

PANEL _x_|

f FIRST BRACED
zwe | oo

* SEE REQUIREVENTS

END CONDITION 4

IBC.

+ They only apply to
continuous sheathing.

CONTINUOUSLY SHEATHED
WAL LN

END CONDITION §

REQUIREMENTS
Return panel: 24" for braced wal nes sheatned wih
wood struct.ral panels
32" for braced wall ines sheathed with

sinuctural fberboard

Distance D: 24" for bracad wall lines sheathed with

sinuclural fberboand

Holddown 00 Ibs capecily fasiened 1o the edge of the

dovice: braced wall panel ciosesi to the comes and
o the foundation or flaor framing below

Roof Connections

SOLID BLOCKING BETWEEN
RAFTERS ATTACHED TO TOP
PLATES WITH 8d @ 6" 0.C. ALONG
LENGTH OF BRACED WALL PANEL

Fl
BRACED WALL PANEL CONNECTION TO PERPENDICULAR
RAFTERS OR ROOF TRUSSES

2018 NORTH CAROLINA RESIDENTIAL CODE

Potential structural problems
with roof ventilation and/or if no
protective finish is provided.

ROOF SHEATHING

EDGE NAILING PER
TABLE R802.3(1)
TYR)

A\

AT\ )
Z // fpzi;\;/

5 BLOCKING // AN

3 ; ﬁ ’ .

e
7

\ “-ROOF TRUSSES
PER R802.10

NAILING PER

BRACING*
BRACED WALL L TABLE R602.3(1
PANEL——— —/ N t
PROVIDE VENTING

607 MAX—f PER SEC

FIGURE R602.10.4.5(2)
ALTERNATE TO FIGURE R602.10.4.5(1)
OR FIGURE R602.10.4.5(3)

Roof Connections

PROVIDE VENTING {
PER SECTION R806

ROOF SHEATHING
EDGE NAILING PER

TABLE R802.3(1) (TYP)
BRAGING® "
—

“-441‘»@
!

{
.

ROOF TRUSSES
PER R802.10
NAILING PER
TABLE R602.3(1)

a. Metheds of bracing shall be as described in Section R602.10.1.1

(ALSECTION
-y

FIGURE R602,10.4.5i

L= Ja 10 i) S

(B ELEVATION
o/

(3)
BRACED WALL PANEL CONNECTION TO PERPENDICULAR RAFTERS OR TRUSSES

1G:
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Fire Safety

» Most US fires occur in residential buildings, particularly
one- and two-family dwellings.

March 2020

« These fires account for more than 80% of all deaths from
fire in residential uses (including hotels, apartments,
dormitories, etc.) and about two-thirds of all fire fatalities
in any type of building.

Fire Safety

+ One- and two-family dwellings also account for more than
80% of residential property losses and more than one-half
of all property losses from fire.

Basic Fire Safety

Fire Safety provisions

Primary:
* Smoke alarms
Alert and Evacuate - Egress
* Fire Separation Distance
Secondary: (FSD)

Property Damage




Smoke alarms

Where are smoke
alarms required?

+Each sleeping room.

+Right outside the sleeping
rooms.

*Basements and habitable
attics

2/25/2020

Kitchen

‘Smoke alarm locations:

+ Immadiate vicinity \
of becrooms \

* Minimum one on each levell !

g

Smoke Alarms (R314.6)

«Primary power from
house wiring with
battery backup.

Smoke Alarms (R314.1.1)

Listing

-UL 217
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Smoke Alarms (R314.4) Smoke Alarms Required (R314.2.2)
Interconnection
Major Renovations
+ Must be interconnected - :::::: - & interior additions:
« Interconnectivity may be - m * Permanent wiring is
wired or wireless. e L required.

Smoke Alarms Required Fire Alarms (R314.7)

(R314.2.9)

Minor Building Renovations: « TFire alarm systems shall
be permitted to be used in

* A smoke alarm is required. lieu of smoke alarms

Battery power may be
provided. + TFire alarms are most often
seen in combination with

* Plumbing or mechanical work in home security systems.

existing dwellings also does not
trigger the smoke alarm
requirements.
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Residential Sprinklers Differences

Residential Sprinklers

* Quickest response. ¢ Quick-response.
* Primarily for life safety (not property * Primarily for life safety (not property
protection) protection)
» Partial coverage. (not attics, closets, bathrooms, + Partial coverage. (not attics, closets, bathrooms,
. garages, concealed spaces, etc.) garages, concealed spaces, etc.)
¢ NOt requlred by the NCRC * No mixed use. ¢ No mixed use.

¢ One- and two-family dwellings and townhouses. ¢ Apartments, hotels, motels, dormitories & 4
* Maximum three stories + attic. story townhomes.
* Maximum four stories.

+Optional: Regulated by NFPA
13D or P2904.

* Water supply duration. (10min). « Water supply duration. (30 min)

Domestic water supply, a water well, an « Approved water pressure & Backflow device.
elevated storage tank, or approved tank

allowed (or any combination).

* No backflow device.

* PEX and CPVC pipe allowed. « CPVC and metallic pipe allowed.

Fire Separation
Distance (FSD)

See Ch.2 Definition

fire to protect property
and occupants

Section R302 -
Fire Resistant

Construction «Provides time for fire-

fighting.




Exterior wall protection sz

- Exterior walls - Windows or doors:

or projections:
<3 ft. =1 hr. req.

< 3 ft. = not permitted

\
FRE o F30—
Jre— \ )
freonta
e
—— J
y / -
_—
s || s
f— - w—
emeer—
—— o
[p— sigee J—
) Jiruw e

Accessory Dwelling Units and
Temporary Health Care Structures

+ Building Code requirements are completely different
from zoning requirements.

Basic building requirements for Accessory Dwelling
Units and Temporary Health Care Structures:

ADU

+ Attached ADU: This setup is similar to a duplex with no connectivity
between units. 1 hr. fire separation is required and a separate address
shall be required.

+ Detached ADU: Is considered a second building in the same lot. A 3’-0”
min. fire separation distance is required.

+ Connected ADU: An ADU directly connected to the main structure (door
or stair) is considered an extension of the primary residence and no fire
separation is required.

Temporary health care structures

+ The unit must be assembled off-site and built to the standards of the State
Building Code for Manufactured Homes. It must be no more than 300
gross square feet. It can NOT be placed on a permanent foundation.

Basic zoning requirements for Accessory Dwelling
Units and Temporary Health Care Structures.

- ADU

A second dwelling unit located within the principal detached dwelling or within a separate
accessory structure. The unit must include both kitchen and bathroom facilities and be

intended for use as a year-round residence. Other restrictions apply when located in a mixed-

use development, within a principal single family home, or within an accessory structure.
- Temporary health care structures

A manufactured home placed on a single family home lot. Must be owned or occupied by a
qualified care-giver and the accessory structure is occupied only by the impaired person. The
accessory structure must comply with all setbacks and any maximum floor area ratio limits
that apply to the primary residential structure. The structure may be required to connect to
any water, sewer, and electric utilities serving the property. Only one accessory temporary
family care structure is allowed per lot. Other zoning requirements that are applicable to all
other accessory structures in that zoning district may also be applied. No signage regarding
the presence of the structure is allowed. The structure must be removed within 60 days after
care-giving on the site ceases.

2/25/2020



Soffit Protection

R302.1.1

« Soffits with a FSD <3 ft.
Require one-hour fire
protection on the

underside.

- Soffits with a FSD <10 ft.
Must be protected per
sections R302.1.1 &

R302.1.2.

2/25/2020

Townhomes

R302.2

Electrical installations are

permitied in common wall.
Electrical boxes must meet

+ 2 hr. continuous separation

fire-resistant penetration

HU‘ ;

< wall continuous

Common 2-hour
fire-resistance-rated

from foundation to
roof sheathing

. . s,
(foundation to roof) required ™
between unsprinklered
townhomes.

- Electrical installations are —
allowed on the common wall. michanical
jucts, or vents—
in common wall

« Plumbing or mechanical
equipment, ducts or vents
are NOT allowed on the
common wall.

Townhouse
dwelling unit A

}

Townhouse
dwelling unit B

Two-hour common wall for townhouses without sprinklers

Membrane

Penetrations
(R302.4.2)

There are 4 basic conditions

for installing standard
electrical boxes on rated
walls. (Exception #1)

R302.4.2 Memb i 1 penetra-
tions shall comply with Section R302.4.1. Where walls are
required to have a fire-resistance rating, recessed fixtures
shall be installed so that the required fire-resistance rating
will not be reduced.

Exceptions:

al
inches (0.0103 m?) in area provided that the aggre-
gate area of the openings through the membrane
2 does not exceed 100 square inches (0.0645 m?) in

any 100 square feet (929 m?) of wall area. The
3 annular space between the wall membrane and the

box shall not exceed Yy inch (3.1 mm). Such boxes

on opposite sides of the wall shall be separated by
4 one of the following:

1.1. By a horizontal distance of not less than
24 inches (610 mm) where the wall or

2

partition is constructed with individual
noncommunicating stud cavities.

1.2. By a horizontal distance of not less than
the depth of the wall cavity where the wall
cavity is filled with cellulose loose-fill,
rockwool o slag mineral wool insulation.

1.3. By solid fireblocking in accordance with
Section R302.11.

1.4. By protecting both boxes with listed putty
pads.

1.5. By other listed materials and methods.

Membrane penetrations by listed electrical boxes
of any materials provided that the boxes have
been tested for use in fire-resistance-rated assem-
blies and are installed in accordance with the
instructions included in the /isting. The annular
space between the wall membrane and the box
shall not exceed /g inch (3.1 mm) unless listed
otherwise. Such boxes on opposite sides of the
wall shall be scparated by one of the following:
2.1. By the horizontal distance specified in the
listing of the electrical boxes.
2.2. By solid fireblocking in accordance with
Section R302.11.

2.3. By protecting both boxes with listed puity
pads.

2.4. By other listed materials and methods.

The annular space created by the penetration of a
fire sprinkler provided that it is covered by a

Acoustical Fire Caulk

- Question:

Is acoustical fire

metal escutcheon plate.

caulk allowed?

- Answer: YES. Acoustical sealant
is often applied on area separation
walls to create an air barrier.

+ An air barrier is an optional feature
on Area Separation Walls designs. It
prevents air leakage, noise
transmission, air whistling and dust
collection.
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Acoustical Fire Caulk a—
-~ excatent atngs)
. . . Supmnrpnmwmwaasam caulk In UL Ciassinad Joint and thiough-penetration frestop systems
+ Question: Where can acoustical fire caulk be el i ke o o e
. = Meels ASTM C&24 specifications for latex sealants.
 Grade O (18°C)om temperature flexibiy, strong bond
applied? : oo » harrs
,. .
+« Answer: A bead of sealant can be applied around any membrane prscneme I e o, ok e o
penetration in the wood studs, the partition perimeter or between wood the B ]
gypsum board panels. It can also be applied under the foundation runner or the P
head of wall and around electrical outlets. =t
9 [~ USE Shostrock s ASTM (834
UsG Shestrack: USG Shestrock® | UG Sheetrocke USG Sheetrock: I i i AT 3 e 5 AT e (7 R
e / Brand Gypsum Brand Gypsum Brand Gypsum - 12202, ASTM 02203 and ASTM D377, Als tested 1 accordance with ASTH E84 (suface-buring
Brand Gy’psum Panels I j— characteristics), ASTH E90 (sound tests) and ASTM EI966 (fine-resistant oint systems). ASTM
Panels 8 Panels Fanets .., St E812 (hrough penelraton irsto
B Cypmam s
USG Sheetrock® Stud fa Color: OT-mite
P
Brand Firecode® Steel pipe ULSYSTEMS. Conventional Wall: IW-S-0013, I'W-5-0C6, DW-5-0022, BW-S-0026, HW-D-000, HW-D-0002, Weight: 3.4 Ibs /gl 1 8K/Lincontainer)
Smoke-Sound Stud or condult o —— Hw u (z; W-0-0372, HW-D-504, HW-D-DS0, HW-D-0STS, HW-D-DSI3, HW-D-051a Hw— PH:E5-35
Sealant D6T3 D GESE, W, DEd3 Hiv-D.SESB. WD 0. 1Y & 0003 L& COIOL W S.0052, VOG-SO
USG Sheetrock® Insulation HW-5-0035, HW-5-0082, HW-5-0004, HW-5-0026, HW-5-009%, HW-5-0098, HW-5-0089, H- (i original, [ g0 practices
Brand Firecode” 50100, HW--0101, WW-S-0058, WW-S-0062 NS 4 Lt
Electrical outlet Smoke-Sound Shat Wall HH-D-050 HW-D-060, HIW-D-0610, HW-D-0611 HW-0-0612 HW-D-0IS. BW-S-0016 (" 00 RS 'E:;Qf;é:z“""c‘; e 'ﬂ,‘;‘fé. R [";: e
Sealant bead/gal. 174 ft. of 3/8 bead/al: B ft. of 12" bead/gal
L Steel runner frvmoucn-veme rmation ramesToP svsTEMS C-AJI020 and W-L-1062 Packaging: 29 02. (850 mi) cartridge: 5 gal. (8.31) pail

‘ R . . .
EI?:&?E(S?SBET&?&%EBSROALTI\II)D R S e S M S - Question: Are H-studs allowed in area separation
SEALANT :‘L‘.i’.“?i:ﬁ.ilf‘;::iiZL:ZL?Z:X;Z"::Mwmw.m walls instead of the C channels?

— et e | C-41020 o4 WHLI0G4 . Answer: NO.
wo
o ke /o sondasenites ADuarses ot Fac it asarg, o e + Last year some illustrations of details U336 and U347 were showing that H studs can
ot e s st o et i . be used horizontally at 24” o.c. We contacted US Gypsum, National Gypsum and UL
+ Mests ASTH CE34 spaiicationsfor I seaanis Forusmia - Riman. Sound and they all confirmed that those drawings were incorrect, and that the assembly was
e e om tamessa erbly srorg bond v not tested using horizontal H-studs. The drawings are now corrected and GA has
e B sy 18 ety of st published a document explicitly saying to use back-to-back C-runners only, which are
uss = Seund o e g et o designed to friction-fit the vertical H studs.)
panstratin st yams o e e i o cn s i e N  Refer to the revised UL details and/or document GA-620-2019.
Senesion eson s e GA-620-2019
- — - s —— GYPSUM AREA SEPARATION FIREWALLS
e ey 2 Pt ot fmestng s s et Note: o ) o )
Sris S Sodan 3. Maintain S5°F (13°C) . ote: Refer to manufacturer’s installation instructions for specific limiting heights and clip
s - 1 s o D AFE spacing requirements for walls exceeding 44’ (13 400 mm) in total height.
fropey preril -y e + ttaie PS—
o - - PR 12. Begin the next course of the Gypsum Area Separation Firewall by attaching a 2" (51 mm) C-runner
B sooicstion. specty.at (with legs up) to the previously installed top C-runner of the lower course. This back-to-back C-
- lest, 1) A "vented” sieeve that allows egress of moisture from the sieeve module; 2) A spacer, runner installation allows for the progressive erection of the Gypsum Area Separation Firewall
g oo e e S T e e Pt e one floor at a time. Secure the two C-runners together with two 3/8" (10 mm) Type S pan head
[ i screws 24" (610 mm) o.c. Stagger back-to-back C-runner joints a minimum of 12" (300 mm).
ek 5. ot for usa wih CPYC or PYC products.
s et wil i
i : e R hestrock? Bran A sflcl Sesttin srvss mbrs shusse ot sbrascm el Note: Always use back-to-back C-runners between courses in Gypsum Area Separation Firewalls.
st - 1 e - Do not substitute a single H-stud for the specified back-to-back C-runners.
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- Question: What can I do about a damaged rated wall after it
has passed inspection?

« Answer: This happens all the time, right after a wall passes
inspection, another trade comes in and damages it. So instead of
replacing the whole panel or getting an engineering judgment, the
inspector could accept the GA patch method (at his discretion).

« Refer to document GA 225-2019.

+ NOTE: For a multilayer assembly the gypsum panel joints are
staggered from one layer to the next. The repair joints should not
line up from one layer to the next. To accommodate that
requirement, the base layer repair patch should be smaller than the
face layer.

— B
=6 AN

GA-225-2019
REPAIR OF FIRE-RATED
GYPSUM PANEL PRODUCT SYSTEMS

i 1 product the Iife cycle of bulldings. To maintain the
ed fi i s or areas,
are restored to thelr arigi The repair be dictated
the damage.
il holes (such doodna pmiren] by potohis Figure 1)
integity of the patch must in
he openi himent with ial only is bie. The patchis
an proprietary type t 50 that the
patchisin the shape as, but slighlly large s th

further enlarged to match exactly the size of the patch (see Figure 2). Use caution when cutting or fastening Info
d it i i . Insulatian, i present, must be restored. Metal

runner track es of the fr th
exposed face of the runner track with fasteners a mazimutm of 8 in. (200 mm) on center (see Figure 4). The
patch should . f lities, and
acoustical performance {see Figures 5.and 6).

f joint tin

Proprietary clip products are available that provide mechanical support for patching. Manufacturers of these
products should be contacted for Information.

I damage covers more than 100 in.* (700 crr?) in 100 1 {10 ) i , all materieks in th
& b cpair, Framing in the area to be

ired i i i ing.

" i ing.. Ends and cdgcs

of the panel that are not by track. The

ired arca should be finished with lape and joi d a3 necessaty.
Multiple- require Proper repair of
aysbesic ieig Ny of painek layer Jolnt to retain P
feature.

i the appe: f large h Iy i a new layer
of regular or type X without g

fire-resistance rating or acoustical performance.

GA-225-2019
REPAIR OF FIRE-RATED GYPSUM PANEL PRODUCT SYSTEMS

Figure 1: Damaged Gypsum Poncl

Figure 3: Frame Opening

Townhouse Roof protection:

Options:
1. A 30-inch-high parapet (2hr. rated).

2. Fire protection for a distance of 4 feet on each side of
the separating wall.

b e Sp—
SR
— S — oimas
P | - aram BT |
| —
- - - -
P S—
e o
PEERTIASE |

et

*PROTECTED BY 6, B, TYPE T GYPELM BOAID

For 811 inch = 25 4 wan, 1 oot = 304 & roem

Figure R302.2.2(2)
Fgure R31E3 EXCEPTION TO ELIMINATE PARAPET

PARAPET AEGUIRENENTS

Figure 2: Square OFf Damaged Area

Figure 4: Apply Gypsum Panel Patch

Townhouses without parapets

Roof penetrations are prohibite
separating wall:

Gas
Plumbing | No roof openings of penstrations | veint
° Skyhghts - Exhaust oot vent 1 Min. 4 1 | Min.4 ft ! oot
00
outlets sheathing Fire-retardant treated (FRT) roof sheathing
+ Roof \ sheaining
] ir i T ]
windows - Air intakes o chontof
roof truss. Common fire-resistance-

- Gas vents -« Ridge vents

« Plumbing - Roof vents
vents

d within 4 ft. of the

rated wall

Townhouse Unit A Townhouse Unit B
Alternatives to FRT sheathing:
« Non-combustible sheathing
« 9/8-in. type X gypsum
board below sheathing




Townhouse roof separation mszzz2z- #)

«Townhouse
separation for
roofs with greater
than 30-inch
height difference.

Truss top chord

Townhouse Unit A

Roof sheathing-

Truss top chord
~—— Minimum one-hour fire-resistance-

rated wall (rated for exposure from
both sides)

<—— Commen fire-resistance-
rated wall

Townhouse Unit B

Additional
Soffit Protection for
Townhomes. (R302.2.5)

*Wood sheathing is
%” (not 23/3;").

- Vents are not
allowed within 4 ft.
of fire walls.

Roof protection

For townhouses without parapets,
roof penetrations are prohibited
within 4 ft. of the separating wall:

+ Skylights + Air intakes

+ Roof windows - Ridge vents
- Gas vents + Roof vents
« Plumbing vents

- Exhaust outlets

Overhang
Protection for
Townhomes. (R302.2.6)

Up to 12” overhangs may
encroach the property line if:

1. The rated wall is tight to the
roof deck.

2. Eaves are non-combustible or
FRT.

3. Eaves have 5/8” Type X GWB
or equivalent on the underside.

2/25/2020
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Duplex separation
alternative

+ %-inch Type X gypsum

L.

Top chord

Ti2-in.
gypsum
board draft
stop

board ceiling & the framing

supporting the ceiling is

protected with %” gypsum.
AND

+ A%-inch gypsum board
draft stop in the attic area.

I

Dwelling unit A

/8-in_type X gypsum
board ceiling

1-hour fire-resistance-

—rated wall continuous.
to exterior walls and to
foundation

Dwelling unit B

- -

Wall section A-A

DupleX Separatlon & SbERdios oF ROOF SHEATHING o_—T]
R302.3 ATTIC Ac
(horizontal or vertical) ' owe p—
«One-hour fire- e ' o
resistance-rated [
separation between the SEPARATION
dwelling units of a two- ' _— /
family dwelling,
continuous to the ' o
exterior walls or roof.
SUPPORTING CONSTRUCTION
REQUIRES EQUAL OR GREATER
FIRE-RESISTANCE RATING
s
Through Penetrations wsos.
Exceptions: =]
1. Concrete grout or —
mortar can be used in FEREShon
on concrete or masonry
WaHS. MEMBRANE H
PENETRATIONS
. SEC.R302.42 —_|
+ 2. Materials per ASTM N
119 or UL 263. [

Figure R302.4.1
TYPES OF PENETRATIONS

Through Penetrations sy

MECHANICAL INSTALLATIONS

~——
COMMON
FOUNDATION
PERMITTED
TWO SEPARATE 1-HR ONE, COMMON
EXTERIOR WALLS IN 1-HR WALL IF SPRINKLERED,
ACCORDANCE WITH 2-HR IF UNSPRINKLERED

SECTION R302.1

Figure R302.2
DWELLING UNIT SEPARATION FOR TOWNHOUSES

VITY MUST NOT BE USED FOR
CHANI

BING
CAVITY IN EACH WALL
CAN BE USED FOR LECTRIC,
PLUMBING OR ARE PERMI

1N



Membrane Penetrations ®som.ss

Exceptions:

+ 1. Concrete grout or
mortar can be used in
on concrete or masonry
walls.

+ 2. Approved materials
per ASTM 119 or UL
263.

2/25/2020

THROUGH
PENETRATION
SEC. R302.4.1

MEMBRANE
PENETRATIONS

Figure R302.4.1
TYPES OF PENETRATIONS

Electrical box
penetrations. rsoz.az

« NOTE: Not applicable to area separation
walls.

Note: Steel boxes limited to 16 5q.n. £ach and
total of 100 sq.in_in any 100 sq. ftof wall

Listed pully pads (intumescent Ifestop)
[ o o it

e
| | !
— |

alacirical boxas Fire-resistance-rated wall

=0

Cavaty , 10058 fill, rock
wool, o siag mineral wool insulation

i

Fire-resistance-mied wall

7 )
n
it
L stool oloctrical boxes enly

[ So frablocking between boxes

3 T
——
Steel or listed
electrical boxes Fire-resistance-rated wall

(1" | Il

electrical boxes® Fuam-iesistance-rated wall

*Note: Separation distance for isted boxes is determined by the fisting.

FIGURE 9-15 pposile sides of fire-resis odl wall
assembily

Dwelling-garage fire

separation. rses

+ Y%-inch GWB required.

« %-inch Type X GWB ceiling if
there is a habitable room above.

« The ceiling’s bearing walls
require %-inch GWB on the
interior surface.

« Sleeping rooms require 20-min.
door or approved equivalent.

Roof sl\fu"w\!l Raof sheathing

[ *I‘..

Trusse:

€} S| U | | )

Living

arca
garage ceiling

1r2-n, gypsum
Altornate section A-A

board on garage
+—side of wall from
foundation to
roof sheathing

Attached garage plan view

Garsge Living [ Garage
) area 1f2-in. gypsum board on garage
side of common wall from
foundation to ceiling and on

Dwelling-garage
less than 3 ft.
away, on the same
lot. rsoz6

<3

__‘

L« No protection required
1r24n. gypsum

[=—board applied to

No protection required garage side of wall

for openings in this wall—>]

Garage
Dwelling
No protection required
on perpendicular walls
Gypsum board
not required
<. t—Walls, windows, and doors.
nol regulated for separalion

11



Dwelling-
garage with
habitable

space above.
R302.6

Habitable space

Habitable space

Floor joists of trusses

L Ll

2/25/2020

Sg.in_ type X gypsum board T—%m type X gypsum board
Living
space Garage Garage
Tf2-in. gypsum board—»|
+—"%in.gypsum boerd Bearing wall—>
|
J L‘h-_in,gywn board
Section A-A + 1¥g-n. solid g~ Oninkerior of beering Secion B8
core wood
13fg-in. solid
1¥z-honey 5
comb core (<—"i2-in. gypsum board 3
steel on garage side g.
n A (habiable 8
i

First floor plan

Under Stair Protection e

+Open storage = no protection.

«Enclosed storage = %7 GWB
required on the enclosed side.

Dwelling-Garage
Ducts ries

No. 26 ga. minimum.

HABITABLE SPACE

B

[ T T T T

[

[ T T T

L T 1

%" TYPE X

A~ pLENUM

GARAGE

AR
RETURN B
FURNACE \ N /

REQUIRED %=INCH
GYPSUM BOARD
CONSTRUCTION

™

8

"
AL

RESIDENCE

g

=

I

CROSS SECTION THROUGH GARAGE

DUCTS A = 0,019 IN, (NO, 26 GAUGE) GALVANIZED STEEL WITH NO
E

OPENINGS INTO GARAG

Foam Plastic s

Must be isolated from the
dwelling by a %” GWB or an
equivalent thermal barrier.

+ See exceptions for attics and

crawlspaces R316.5.3 &

R316.5.4. entered only for

maintenance or repairs

XXX
%)

X0

XX,
==

R

N

00
o

XXX

o

%

KX

,.
=
O

XX

KKK
SBX

K

X

XX
(X

0

A

X

<7

o
&S

X

X
A

K.Y

XX
i

Foam plastic insulation
wall sheathing

f«—— Minimum '/2-in. gypsum

wallboard thermal barrier

Spray applied foam plastic permitted
without thermal barrier at sill plate

and rim joist

* Maximum 34 in
« Flame spread <

* Density 0.5 10 2.0 PCF

+ Smoke developed index < 450

thick

25

o

XX

<X

Floor joist

K

19



Flame Spread Index rso.s

+ Class C required.

+ Does not apply to
picture mold, chair
rails, baseboards ,
handrails,
wallpaper etc.

2/25/2020

Insulation rse.i01

- Insulation, including facings used as

vapor retarders or as breather
papers, must be class A.

- If the paper is in contact with a

material, there is no airspace to pose
risk and Class A is not required.

« Cellulose insulation is regulated by

CAN/ULC S102.2, SDI must be <
550.

- Plastics are regulated by R316.

ROOF DECK
ogibooooocolbor

ROOF RAFTER FACING MEETING 25/450
O UINITS IN SECTION R302.10.1

AT seace

FACING EXPOSED

CERING JOISTS

FACING EXEMPT FROM FLAME SPREAD
GYPSUMBOARD CEILING AND SMOKE DEVELOPED LIMITATIONS
PER SECTION R302.10.1. EXGEPTION 1

FACING IN SUBSTANTIAL CONTACT

Figure R302.10.1
INSULATION FACING

Fireblocking R302.11

+ Building materials installed
to resist the free passage of
flame to other areas of the
building through concealed
spaces.

Fireblocking R302.11

Figure R302 44(6)

A
j 47
el Ll

A g
AL

%

Figurs RIG2.1119)
e

Figure R302
FIRESTOFFING AT STARWAYS. FIRESTOPPING—AROUND PIING

FIRESTOP

Eigurs RI141(T)

12



Fireplace Hearth Extensions riows

Firebrick

Solid or

fully grouted !{
masonry 2in.

Hearth extel

Solid or
fully grouted Smoke chamber
masonry (requires smooth
parging with
approved

refractory mortar)

Throat
Damper
Firebrick
Firebox
Hearth
%eEd [ 4in
2in. 6in.
-
nsion 20-in
hearth  8in
Section
minimum dimension:

Fireplace
clearances riooin

LT3

Fireplace spening < 83q

Chimney
termination riooss

+ The requirements of this
section shall apply as well
to outdoor chimneys in
proximity to the home.

Chimney
termination ris.s

Cricket Roofline

]

Side elevation

Flue liner

Masonry
chimney

FIGURE 11-9 Criket dimansinne

Roof Slope
1219
a2
612
41
E)

% of width
¥ of width
% of width
% of width
¥ of width

107
T3
o~
&

=3ft

2/25/2020

11
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Manufactured
Fireplaces & Chimneys

R1004, R1005

Firestop

R1004, R1005

- Listed per UL 127.

+ Hearth extension per
manufacture’s
specifications.

Q: The flue manufacturer
states that you can’t put
firestopping caulk at ceiling
levels. Because expansion and
contraction is necessary. Do
we leave an opening ?

+ 30 degree max. offset.

« No more than 4 elbows.

A: The manufacturer is correct per UL 127-7.3 an opening is
required.

However, per UL 127- 7.1.4. “ The construction of a
fireplace shall not void the firestopping required
between spaces of a building when the fireplace and its
chimney are installed in accordance with the

manufacturers instructions.” Que Stion S ?

So what can we do? We may use rockwool. It is non- (any topic)
combustible and allows expansion and contraction.

NOTE: Review the manual. Some appliances may require 1- 36
inches of clearance to combustible materials.

1
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1. Room Areas

7' MIN ANY
~ DIMENSION 7|

Overcrowding creates

unhealthy and unsafe living * 70 sf. min. for

7' MIN ANY
y ; 70 SQFTMIN
conditions, such as: h:}?ltatt;le riim; DIMENSION
other than kitchens. \
* Moisture accumulation. (new).

- ALL HABITABLE ROOMY
* Odors. EXCEPT KITCHENS
* Disease transmission.

* Inadequate ventilation.

¢ The smallest
dimension shall be
7 ft. min. (except
kitchens).




Portions not included

in the calculation: 5 FT MIN FOR
PORTION OF
ROOM USED
FOR MIN AREA
* Sloped ceilings, i
ceilings under
y —FURRED
5ft. 1 o | CEILING
[}
* Furred ceilings ger
. TFT 6 FT 8IN.
measuring less
1
than 7 ft.

THE SHADED PORTIONS OF EACH ROOM
WOULD NOT BE CONSIDERED IN DETERMINING THE
MINIMUM REQUIRED FLOOR AREA.

2/25/2020

* Habitable spaces and
hallways: 7'-0".

* Bathrooms, toilet
rooms and laundry
rooms: 6'-8".

*  Half of the required room area must be 7-0”
high.

*  The ceiling height shall be no less than 5'-o.

= 50% required
floor area

100% required
floor area

* The ceiling height above bathroom and toilet room
fixtures shall be such that the fixture is capable of being
used for its intended purpose.

* A shower or tub with a showerhead shall have a ceiling
height of not less than 6’-8"” above an area of not less
than 30" by 30" at the showerhead.

Living room
Kitchen
Dining room

Minimum 7 ft.
Minimum 6 ft. 8 in.
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* Beams, girders, ducts or other obstructions in habitable
spaces shall be permitted to project to within 6'-4" of the
finished floor.

* Portions of basements that do not contain habitable
space or hallways shall have a ceiling height of not less
than 6'-8".

* Atbeams, girders, ducts or other obstructions,
the ceiling height shall be not less than 6’-4" .

2. Means of Egress

Habitable space

(Family/rec room
and bedrooms)

Minimum 7 t.

Minimum 6 &.4 in.
Minimum 6 f. 8 in.

Basement

NC Department of Insurance
Office of the State Fire Marshal - Engineering Division
1202 Mail Service Center, Raleigh, NC 27699-1202

919-647-0000
° I_ " I_ " H
Or;e3 OdX 6'-8 (nommal) Double Door Exits
exterior door.
* Side-hinged. Code: 2018 Residential Code Date: March 21, 2019
Section: R311.2
+ No double keyed deadbolt. e
* Shall not pass through the Question:

garage. Ane do:blc doors permitted for the required exit if they have a total door opening equal to 36
inches?

Answer:

Yes. These doors are typically two 30-inch doors or two 32 inch doors. They can not have a

stationary center mullion, but one leaf can have a toe and/or head bolt. The other leaf must be

readily openable from the egress side without the use of a key or special knowledge or effort.




NC Department of Insurance
Office of the State Fire Marshal - Engineering Division
1202 Mail Service Center, Raleigh, NC 27699-1202
919-647-0000

Exterior Egress Door Dimensions

Code: 2018 Residential Code Date: April 9, 2019
Section: R311.2

Question:

Section R311.2 specifies the requi for the mini di 1ons of at least one exterior
egress door, but other exterior doors are not required to comply with the minimum dimensions.
Are other exterior egress doors required to meet any minimum dimensions?

Answer:

Yes. Exterior egress doors, in addition to the one required, must meet the 78 inch minimum
height requirement but are not required to meet the 32 inch minimum width. This minimum
height di ion is required to be maintained in exterior egress doors to provide the inherent
feeling of safety that a door utilized for egress should afford. Other exterior doors, such as a
balcony access or ¢ | opening, utilized in non-egr ions that are not intended
for use in the evacuation of an occupied space are not required to meet the minimum dimensions.

1
'PF
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There shall be a landing or floor on each side of
each exterior door.

The width of each landing shall be not less than
the door served.

Every landing shall have a dimension of not less
than 36” measured in the direction of travel.
The slope at exterior landings shall not exceed
1/4 unit vertical in 12 units horizontal (2 %).

French balcony exception:

R311.3 Floors and landings at exterior deors. There shall
be a landing or floor on cach side of each exterior door. The
width of each landing shall be not less than the door served.
Every landing shall have a dimension of not less than 36
inches (914 mm) measured in the direction of travel. The
slope at exterior landings shall not exceed '/, unit vertical in
12 units horizontal (2 percent).

Exception: Exterior balconies less than 60 square feet (5.6
m?) and only accessible from a door are permitted to have
a landing less than 36 inches (914 mm) measured in the
direction of travel.

o

Required on both
sides of the door.
The landing must
be as wide as the R
door & 36" deep perpbintinc]
min.

A step down is o ey
allowed IF the door

swings in. ~ e

Exception: The gxterior landing or floor shall be not N
more than 8, inches (210 mm) below the top of the Finish floar _q:\ [~
f

5 Landing
threshokd provided the door docs ot swing over the I e ool IS
landing or Noor. Vo [su | I v

3
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At non-egress doors: I.J

* The floor or landing on

either side of the door A landing is not required

is permitted to be 8 14" - i
inches below the top of OU'.ESIde.lF the door =
the threshold. [0 swings in. o =

Door may swing n exher direction

* The door may swing in
either direction . |
] [ e

Hallways:

Storm and screen doors
shall be permitted to
swing over exterior stairs
and landings.

* The width of a hallway shall
be not less than 3 ft.
measured from the finished
surface of the walls.

4

3

3

¥ 3
3
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Note: This is a Mecklenburg County Code Interpretation, not a code requirement.

Interior egress doors:

* Size: 2'-6" x 6'-8"
(nominal)

* Readily openable (i.g. no
double-keyed dead bolts).

Hallway: 3'-0” min. Cased opening:  2'-6" max.
up to 12" deep.

Stairs:

* The code requires limited
Y4" gypsum protection
on the underside of stairs
when the space below is
enclosed.

*Vertical rise 12'-3"
max. with no landings.
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NT Department of Tnsurance
Office of the State Fire Marshal - Engineering Division
1202 Mail Service Center. Raleigh, NC 27699-1202
919-647-0000

Projections on Stairway Walls
Code: 20138 Residential Code Dare: April 9, 2019
Stairway width (wall to wall): Section: R311.7.1
* Egress stairways shall be 36”

wide.

Question:
In one- and two-family dwellings may items other than railings. which are specifically addressed
in R311.7 .1. be mounted on stairway walls and ceilings?

* Non-egress stairways shall be Answer:

permitted to be 26” wide. Yes, with limitations. Elements such as trim_ stringers or other items may be on the wall below

B the handrail or handrails as long as they do not exceed projection limits allowed for handrails.
T Masimum 4172 in Thesc items must not reduce the required clear stairway lowed for hand:

. . | Minimum 1%2in. | & Similarly, elements may project into the stairway above the 6 feet 8 inches requirement of

Stairway width (between = Section R311.7.2. See 2015 IRC commentary Figure R311.7.1 attached below. The allowed
. projection areas are shaded.
handrails): R — H
g e
: H
S. /=2 ] P T .. -
¢ The min. width between one Zf 1
. . wwoem |

handrail and the wall is 31 %2". £E WP

¢ The min. width between two EE T e
S ek
handrails is 27". womAL
HEGHT
g
RS/ EEA ET
ForSh 1k 204, 1 k=300 8 . .
Figure R311.7.1
STAIRWAY CLEARANCES
NC Department of Insurance

Office of the State Fire Marshal - Engineering Division
1202 Mail Service Center, Raleigh, NC 27699-1202
919-647-0000

Fixed Stairway Upper Landing Headroom

Code: 2018 Residential Code Date: April 9, 2019
The min. 6'-8" Section: R311.7.2
includes the flight of
stairs and the

landings serving the

stairway.

Question:
What is the headroom requirement for the area at the top of a permanent stairway? The stairway]
does not have a door at the top.

Answer:
Section R311.7.2 defines headroom requirements for stairways. It states:
"The minimum headroom in all parts of the stairway shall not be less than 6 feet, 8 inches."

Handrail continues
to point above top

34-38in. . and bottom risers with
o ends returned to wall

"All parts" of the stairway inchudes landings. Therefore, there should be a minimum floor area
0f 36"x36" at the top of the stairway with a minimum headroom of 6'-8". These clearances are
minimums that are required for safety of the occupants for egress and for fire fighting personnel

1o access the space.
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* This exception allows us to

have a ceiling offset of 4 34"

maximum, without being
considering it a projection
into the required stairway
headroom.

* This exception only applies

at the side of stairs.

Stairways wilh a folal rise > 30 in. PerBCCAdHoC

Maximum nosing

radius %16 in.

Minmum tread

deptf
e ~——| Floor or landing

Nosing projection roquired
Minimum Y in.
Maximum 14 in.

Committee, the open iser
requirement was deleted
from the 2018 NCRC for
clarity,butthe ntent s to

itwasin
the 2012 NCRC.

v or landing

4in. diamoter
sphere cannol
pass through

opening

341 1/q n, OPEN MiSors parmittad if 4 in
sphere cannot pass thiough

minimum

Floor or landing

No opening
limitations
between
[ treads

Stairs 30 in. or less above surface below

Min

minimum
< | Fioor of landing

Nosing projection not required

Section R311.7.4 Walkline,
was deleted from the
NCRC.

Because sections
311.7.5.2.1 (winder
threads) and section
R311.7.10.1 (spiral
stairways) continue to
reference the walkline we
must borrow the
definition from the NCBC.

[ ot |
e st oy |

R201.3 Terms defined in other codes. Where terms are not
defined in this code such shall have the meanings
ascribed in other code ons of the North Carolina
Building Code Council.

In addition to the
requirements of Section
R311.7.5, stair treads made
of wood/plastic composite
materials

must be installed and
labeled per ASTM Dy032.
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§>/
-
12in.
[ 26" |
minimum

£

8

-}

8

£y "' <

S oo All treads must £

i be identical E

£

=

Maximum riser 9'/2 in. I

Minimum
6% in.

6 ftéin.

This section exempts exterior bulkhead enclosure
stairways (non-egress) from the landing stairway and

handrail requirements.

NEW
Mezzanine section.
The requirements

are similar to the
commercial code.

* Atno point shall the ‘ l‘!
tread be less than g”. J

e Each bowed tread is
uniform with other
bowed treads with no
more than 3/8-inch
variance.

.I‘
|
LIAEY
|F W"

g e |

//

I
!!_J,L




* Aship’s ladder cannot be used
as an element of a means of
egress.

* Must be at least 20” wide, as
measured at and below
handrails.

Handrails shall be provided on
both sides, be continuous and
graspable, per code.

Section R311.8 states the
code requirements for ramps
when they are used to
access, or are located, within
adwelling.

Egress ramp: 1:12 slope, two
handrails.

Non-egress ramp: 1:8 slope
one handrail. (new)
Landings are 36” min. in the
direction of travel.

2/25/2020

— el
) Flight 1 |
H H il it be i fri
. Aflopr or landing is ooun {op rser o bottom rser o each fight
required at the top and Landing Dofin End —
. nds returned to wal
bottom of stairs. - !

Landing nol requied

* An exception to the g of e stoe
landing requirement T
allowsadooratthetopof .., i
an interior flight of stairs, i |
provided the door does

Continuous

Flight 2

—d=
\ Dawn
Q Handrail is permitted

to be interrupted by
newel post at a turn

| I Starting newel|

not swing over the step. permited o LL_6" max. mterruption
allowed by NC [“— A volute, turnout, starting
exception #3 easing or starting newel is

permitted on the lowest tread

10
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| Maximum 2 %4 in |
Minimum 177 in.

Maximum 2% in. 34 begin

Minimum 1%/ in. finger recess

R

Minimum /15 in.
o depth this area

* Handrails must be securely anchored to resist a single
concentrated load of 200 pounds applied in any direction.

* Any shape, type or size of handrail the equivalent
graspability can be accepted.

1Yain
Minimum
Yain

Sein. sin

Type Il handrails
perimeter > 64 in.

Circular handrail

Section Reorganized.

Guards no longer required N }
at fixed seating. v

3. Fall protection

Window sill requirements
relocated and better
defined.

11



2/25/2020

M NC Department of Insurance
Guord Office of the State Fire Marshal - Engineering Division
l 1202 Mail Service Center, Raleigh, NC 27699-1202
919-647-0000
Bin Guards On Retaining Walls
Measurement 1o
getermine
) l Deck of walking surtace] Code: 2018 Residenrial Code Date: April 10. 2019
The code requires a t Bowgaten Section: R404.4
ini inch-high Hooe
minimum 36-inch- g i, Question: ‘ -
guard as protection o When are guards required on retaining walls?
against falling from a i Answer:
. ¥ Section R404.4 requires engineering design for the following residential retaining walls and are
wal kmg surfacetoa o therefore required to be permitred and inspected:
lower surface that is pane 1. All retaining walls with an condition ding 48 inches
. - 2. All retaining walls that cross over property line
more than 30 inches 3. All retaining walls that support buildings and their accessory structures.
below. Section R312.1.1 states in part; “Guards shall be located along open-sided walking surfaces,
including stairs, ramps and landings, that are located more than 30 inches (762 mm) measured
vertically to the floor or grade below...." The Commentary for Section R312.1 states: "The
guard provisions of this code address the issue of providing protection for occupants from falling
off of any elevated walking surface.”
Guards complying with R312 must be included on any of the above mentioned retaining walls
when the finished area on the high side of the wall is more than 30 inches above the grade below
Section view and part of an egress route or other dedicated walking surface.
NC Department of Insurance
Office of the State Fire Marshal - Engineering Division
1202 Mail Service Center, Raleigh, NC 27699-1202
919-647-0000
Guard Rails on Screened Porches
Code: 2018 Residential Code Date: April 9. 2019
Section: R312
Question:

At the sides of stairs,

On a screened porch that has a floor more than 30" above the adjacent grade. are horizontal or

vertical members required to prevent the passage of a 4" sphere? the minimum gua rd aVin ety o 3’;.".““'
K . sphora cannot
Answer: height is reduced pass iough

Section R312.1.2 requires that a guardrail shall be a minimum of 36 inches in height above the
walking surface. Section R312.1.3 requires that vertical pickets be spaced less than 4 inches
apart. The guardrail is installed to prevent people or large objects from falling to the floor or
grade below. The pickets are installed to prevent children or small objects from passing through
the guardrail

to 34 inches to correlate
with the minimum
handrail height.

Screen may be accepted in accordance with Section 105 of the NC Administrative Code as an
alternate method to replace the pickets provided all of the following conditions are met:
® Guardrails shall be installed horizontally at 36 inches and 18 inches above the
walking surface.
* Guardrails shall be capable of resisting a 200 pound concentrated load applied in any
direction at any point along the rail (ref. Table R301.5).
* The screen and the screen attachment shall be capable of resisting a 50 psf uniform
live load (ref. Table R301.5) from the direction of the protected raised walking

auface
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Guards also must be constructed in
such a way that a 4-inch sphere
will not pass through

2/25/2020

* Fall protection can be
achieved by installing a
barrier or limiting the
dimensions of the window
opening.

NC Department of Insurance
Office of the State Fire Marshal - Engineering Division
1202 Mail Service Center, Raleigh, NC 27699-1202
919-647-0000

‘Window Sill Height Measurement to Porch Roof

Code: 2018 Residential Code
Section: R312.2.1

Date: May 2. 2019

Question:
Is a porch roof that is less than 6 feet below a second story window considered a “surface below"
for purposes of applying Section R312.2.1 — Widow Sills?

Answer:

Yes. if the porch roof has a slope of 1:48 slope or less and the porch roof is 3 feet wide. If the
porch roof cither has a slope greater than 1:48 or has a width less than 3 feet. then it is not
considered a “surface below™.

Explanation:

Section R312.2.1 is intended to preveat small children from falling vertically from a window
more than 6 fect to a surface below. Apparently. a distance more than 6 fect is considered by the
code to be an unsafe distance for children to fall.

‘A porch roof with a slope of 1:48 or less (1/4” fall in a 12" run) could be considered such a
surface. Since the roof surface is almost horizontal except for the 1:48 drainage slope it is
unlikely that a child that fell from the window would continue to roll: so. the fall should
terminate at the porch roof if the roof surface is sufficiently wide.

Section R312.1.1 will require a guard where there is a drop of 30 inches or more measured o0 a
horizontal point within 3 feet of the upper walking surface. Since the opening requirements of
Section R312.2.1 are intended to act as a guard. it appears reasonable to apply the 3-foot
horizontal distance to the porch roof (see Figure A). The porch roof should. therefore. be a
minimum of 3 feet wide to be considered a “surface below™ the window.

+ ASTMF 2090 regulates both i
window opening control
devices and window fall F R
prevention devices. '
4 ] Frsp s
£
Window opening Approved window fall
conforming & - Fixed glazing
ASTM F 2090 to ASTM F 2090 panel
4in. sphere
cannot pass
through <
<
Finish floor 1 Fnisnfioor | 4N
% coain < - <24in_ Finish floor
>72in. >72in. >72in.
Finish grade Finish grade Finish grade

12
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R310.2.1 Minimum opening area. Emergency and
escape rescue openings shall have a minimum net clear

openable area of 4 square feet (0.372 m2). The minimum

net clear opening height shall be 22 inches (558 mm). The

minimum net clear opening width shall be 20 inches (508

mm). Emergency escape and rescue openings must have a
minimum total glazing area of not less than 5 square feet

(0.465 m2) in the case of a ground floor level window and

not less than 5.7 square feet (0.530 m2) in the case of an
upper story window.

* Total glazing @ grade floor : 5.0 s.f.
* Total glazing @ upper story: 5.7 s.f.

Examples of windows that satisfy the emergency
‘escape and rescue opening dimensions:

Netopening

220 in. minimum width
@ 22’ minimum height
a4 minimum area

41in.

< 44 in.

Einish 500r

NC Department of Insurance
Office of the State Fire Marshal - Engineering Division
1202 Mail Service Center, Raleigh, NC 27699-1202
919-647-0000

Emergency Escape and Rescue Opening Minimum Size

Code: 2018 Residential Code Date: April 9. 2019
Section: R310.2.1

Question:
What 1s the difference in the 4.0 square feet minimum net clear opening requirement and the
minimum glass area requirement for emergency escape and rescue openings?

Answer:

The 4.0 square feet minintum net clear opening refers to the opening required when the sash is in
the fully open position. This opening is expected to be used by the occupant for emergency
escape.

The 5.0 and 5.7 minimum glass area requirement is the size of the window opening when all the
sashes are removed. This opening size 1s based on the minimum required opening for a rescue
worker to enter and remove an occupant. Also, it expected that the rescue worker has the
equipment required to knock the sash(s) out for access. The 5.7 square feet opening size for the
second and third floors is to account for the additional area needed to dismount a ladder and
enter the opening.

NC Department of Insurance
Office of the State Fire Marshal - Engineering Division
1202 Mail Service Center, Raleigh, NC 27699-1202
919-647-0000

Emergency Escape and Rescue Opening for Casement Windows

Code: 2018 Residential Code Date: April 5.2019
Section: R310

Question:

A particular casement window unit has two swinging sashes and one fixed pane between the two
swinging sashes. At least one of the swinging sashes meets the code requirements for minimum
height or width and net clear opening for an emergency escape and rescue opening. The
mullions between the swinging sashes and the fixed pane are not vertical load bearing. Can the
window unit as a whole be considered in the 5.0 sq. ft. first floor and 5.7 sq. ft. upper story glass
area requirement or does each swinging sash or fixed pane have to be considered separately?

Answer:

The window unit can be considered as meeting the 5.0/5.7 sq. ft. requirement if in the estimation
of the local inspector the mullion between the swinging sash and the fixed pane can be knocked
out with a fireman's ax with no more effort than would be required to knock out a sash of a
double hung window.

This interpretation would also apply if the window were just two swinging sashes without a glass|

pane separating the two sashes.

11



NC Department of Insurance
Office of the State Fire Marshal - Engineering Division
1202 Mail Service Center, Raleigh, NC 27699.1202
919-647-0000

Skylights Used as Emergency Escape and Rescue Openings

Code: 2018 Residential Code Date: April 9. 2019
Section: R310

Question:
Can skylights that meet the requirements of Section R310 be used as emergency escape and
rescue openings?

Answer:
Yes. The minimum opening height. width, and area must be available with the skylight in the

open position (s¢¢ skerch below).

EXAMPLE of OPENING DIMENSIONING:
22" clear height requires a 37 4" clear
width to provide the required minimum
5.7 sf of clear opening /— Open Skylight

22" Minimum
Clear Height

Roof

44" Maximum
Sill Height

Required in:

* Basements
* Every sleeping room.
* Habitable attics.

Window
well

2/25/2020

* Reorganized.

* New exceptions
for basements.

* Window wells
required.

*Doors 22" are
allowed as em.
egress.

The required egress door shall

open directly into a public way,
yard or court that opens to the
public way.

ALLEY
(PUBLIC WAY)

10
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Egress may be guaranteed through an
Easement or a CCR (Declaration of Covenants

,conditions and restrictions Agreement) in

MCCE.

Tara 105=0im
A AT

T

EIETL

DECLARATION OF COVENANTS, CONDITIONS AND
RESTRICTIONS

ARTICLE X
EASEAENTS

. s, e s, sy s,
[y p e ...a.,tmn..‘m.._ wcer. md
acrass the Commen Aress 10 it. sich frther ensements a5 are requisite for the convement wse and
exjoymment af i Properties thete 1 heseby reserved i the Declurast and t: aseats snd enapionees

-] i p owned by the.

mmhmdm«wm.hhmmmuuﬁx

mxmmmmMCnmm-ukﬁmnm—mh
Lines, teiephone.

l‘lhh such Tpecific easements ﬂhmmmuﬂ_m
“"”';mmm.m”ﬂmdu desrbed on Exkibi "A° o sy
and
ol of SproveCIa) fo e SOV, mm".f"‘m"‘?r‘“"—mpu.
‘beneath any bulding locared thereon.

A8 Lt sl e et 1o exsments for o encronciment of il sprovements comircied
ot

adi
onsted to, wach items as overhanging eaves and walls.

‘Declaus reserves aceess easements over all Lots for comsuuction. «itber for thar Lot or any adjacent
=t

‘from each other Lot
umuaw"“‘“'fx” poricon of mlLa groape Comumer; however s dot ot e

e

this Declaration. nd only
Rescue Openmg wttan
ot Doy by esrve. . g ddicrn and e 0 ll et 1 1 ocpensof

s il e o i st o e S St
-lhﬂn . sheds. or room additions. shall be constructed or mintained within the Fire Egress
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Emergency escape and
rescue openings below grade
;
l Minimum 1
30in.
* Window wells must be at least
9 sf. in area with a minimum Minimum Maxmum M
dimension of 36". 361in. n- w || 4
* The code requires a ladder or |<-|->| Mil;il_‘:lm
steps when the window well is Mn:mér:#m :
greater than 44" deep. -
inimum
36n.
Window well Window well
with ladder with steps

Window wells must be at least
9 sf with a minimum dimension
of 36".

* Aladder or step is allowed to
encroach into the required
window well area no more than
6".

* The code requires a ladder or
steps when the window well is

+ Afoundation drainage system
greater than 44" deep.

is not required.

Section at window well with stops

17
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New!

* R308 Reorganized

* R308.4.4 Guardsadded

* R308.4.5 60" fromwater’s edge.
i.e. showers, hot tubs,
saunas etc.

* R308.4.6 Exteriordoors with
elevations <8 %" do
not require safety glass.

Safety Glazing

May also be “TEMPGLASS" or
“TEMPERED SAFETY GLASS.”

Name of manufacturer.
TEMPERED f i
R 0 N S P 'Y L / :aa::., :'u y-ur. u': Il:llhﬂll’.; :l?od
ANSI 297 L= 2004’ :::::::'(Conlumor Products
1 6 CF:‘{ 1 201 " -...\ Safety Commission) standard for

safety glass. Numeral following is

SGCG-" 43 '1/2 U impact rating for glass: | is 150 ft.

Ibs. and Il is 400 ft. Ibs.

The SGCC (Safety Glazing Certifi-
cation Council) product approval
number, follwed by thickness of

Annealed Glass | Tempered Glass | | Laminated Glass

Breaks easiy, high levels May crack under pressure, but 1ends to DATA MAY BE IN A DIFFERENT ORDER the glass. Older glass may not
sharp splinters. of ‘mr:n;‘m \m‘:‘:'x?nm the plastic THAN SHOWN HERE have SGCC approval number.
Vit interiayer

1Q
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Other than tempered glass:

* Labels may be omitted where approved by the
building official and an affidavit, certificate or
other evidence is submitted indicating code
compliance.

Tempered spandrel glass:

* A manufacturer can identify safety glazing with a
removable paper designation, provided removal
would destroy the designation. This ensures that
the designation will not be applied to a
noncomplying piece of glass.

NC Department of Insurance
Office of the State Fire Marshal - Engineering Division
1202 Mail Service Center, Raleigh, NC 27699-1202
919-647-0000

Glazing Labeling in Hazardous Locations

Code: 2018 NC Residential Code Date: March 22, 2019
Section: R308.1

Question:
[s Section R308.1 referring to the glazing or the label being destroyed when removed?

Answer:

It is referring to the label itself and not the glazing. According to the 2015 IRC commentary, “A
manufacturer can identify safety glazing with a removable paper designation, provided removal
would destroy the designation. This ensures that the designation will not be applied to a
noncomplying piece of glass”.

* Allows labeling of only one pane of
glass when the exposed area of each
paneis <1 sf.

* All other panes must be labeled either
"16 CFR 1201"” or "ANSI Zg7.1

The code requires that glazing in hazardous locations
subject to human impact, pass impact tests.

Exceptions:
1. Louvered windows and jalousies meeting the thickness and
length limitations in Section R308.2.
2. Mirrors or glass hung on a wall or fitted with a backing.
3. Glass block constructed in accordance with Section R610.

10
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1. In doors (fixed &operable)

2. Near doors

CPSC16 -CFR 1201

» Category Il required (unless otherwise indicated in

Table 308.3.1). This is also a federal standard. The code identifies 3. In windows

7 locations that are

CPSC 16 CFR 1201 CAT.Il Exception: hazardous to install 4. Guards and ralllngs
mm/' Glazing NOT in doors or enclosures for hot tubs, f |
15 'd i whirlpools, saunas, steam rooms, bathtubs and safety glass. 5. Wet surfaces
pectof showers may use ANSI Zg7.1. and be Class A .
o, (unless indicated in table 308.3.1). 6. Near stairs or ramps

HORIZONTAL MEMBER BETWEEN 34 IN.
AND 38 IN. ABOVE WALKING SURFACE

Safety glazing is required in

4 5 0 .
e o E_— fixed and operable panels of
i swinging, sliding and bi-fold
e |8 - ' doors.
=} / A .
4 — Exceptions:
PP * Glazed openings where a 3-in.-
181N, .
o SPELIOHT qupgs: ol diameter sphere cannot pass
& SAFETY LA REURED e through.

* Decorative glazing.

For SI: 1inch =254 mm

Figure R308.4(1)
HAZARDOUS LOCATIONS

7170
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T
GLAZING~ |
~— BAR DEFLECTION UNDER DESIGN
LOAD SHALL NOT PERMIT
L CONTACT WITH GLAZING
50 LB PER BEEEAN
LINEAL FOOT o | b
DESIGNLOAD  ——- —
PROTECTIVE BAR ON ACCESSIBLE
SIDES OF GLAZED PANEL,
LOCATE BETWEEN 34 IN.AND 38 IN. 38IN.
341N
WALKING SURFACE
\ i)

(A toilet or a lavatory may be
considered a barrier in MCCE)

Any walking surface interior or exterior. The existence of a
permanent barrier on one side of the window would not
eliminate the need for tempered glass if the conditions on
other side would still require tempered glass.
PER: MCRAC, CODE SECTION R308.4 (3),
REQUIRED GLAZING--IN AN INDIVIDUAL FIXED OR OPERABLE
PANEL ADJACENT TO AND WITHIN THE SAME PLANE AS A DOOR
WHERE THE NEAREST VERTICAL EDGE IS WITHIN A 24 INCH ARC OF

THE DOOR IN A CLOSED POSITION AND WHOSE BOTTOM EDGE IS
LESS THAN 60 INCHE S ABOVE THE FLOOR OR WAL KING SURFACE .

.~ haro
‘ SURFACES

( DECK. SLAB
OR ASPHALT )

IF WALKING SURFACES ARE
NOT PROVIDED ON EITHER
SIDE OF THE GLAZING THE |
GLAZING IS NOT REQUIRED I
TOBE TEMPERED\ I [

e RN

en

PERMANENT BARRIER
(COUNTER) THIS GLAZING MUST BE

TEMPERED.

A lavatory counter can be
considered a barrier in
MCCE.

l

Glazing in doors and
adjacent to doors in
same wall plane

Safety glazing
--s not required Safety glazing Safety glazing required
24 in not required
y >24in.
Intervening
Doormay  Wwall
swing
either way
!
i
24in\ |
T Safety glazing
— i - = 24in. Requirements are
ot requ'rEd the same for either
door swing

Flool
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NC Department of Insurance
Office of the State Fire Marshal - Engineering Division
1202 Mail Service Center, Raleigh, NC 27699-1202
919-647-0000

Tempered Glass Next to Doors

Code: 2018 Residential Code Date: March 22, 2019
Section: R308.4.2

Question:
Ifa window 1s located within 24" of a door, is tempered glass required?

Answer:
Yes, if the glazing is in the same plane as the door and the bottom edge of the glazing is less than
060 mehes above the floor.

No, if the glazing is not in the same plane as the door or the bottom edge of the glazing 15 60
inches or more above the floor.

2/25/2020

* Decorative glazing.

* Intervening wall or other permanent
barrier between door and glazing.

* Access through door is to closet or
storage area < 3 ft. in depth.

* Glazing that is adjacent to the fixed
panel of patio doors.

. Glazing requirements
All four stated conditions must occur based on size of panel

before safety glazing is required: andibeightabove fock
1. The area of an individual pane must be ;::,?; S:::t,);gm:g
more than g sf. required
2.The bottom edge must be less than 18"  T[f/=
above the floor.

3. The top edge must be more than 36"
above the floor.

4. One or more walking surfaces must be
within 36” measured horizontally from
the glazed panel.

.36in.

<18in— [ =9saft

NC Department of Insurance

Office of the State Fire ) - Engi ing Divisi

1202 Mail Service Center, Raleigh, NC 276991202
019-647-0000

Tempered Glass for Windows 9 Square Feet or More

Code: 2018 Residential Code Date: March 22, 2019
Section: R308.4.3

Question:
If a window is 9 square feet or more. does it have to be tempered?

Answer:
Section R308.4.3 Glazing in windows. Glazing in an individual fixed or operable panel tha
meets all of the followi fitions shall be idered to be a b dous locati

%
. The exposcd arca of a single panc is larger than 9 squarc fect.

The bottom edge of the glass is less than 18 inches above the floor.

The top edge of the glazing is more than 36 inches above the floor: and

. Ome or more walking surfaces are within 36 inches. measured horizontally and in a
straight line. of the glazing.

e

Exceptions:

1. Decorative glazing.

2. Where a hori 1 rail is installed on the ible side(s) of the glazing 34 to 38
inches above the walking surface. The rail shall be capable of withstanding a
horizontal load of 50 pounds per linear foot without contacting the glass and have a
cross-sectional height of not less than 1-1/2 inches.

3. Outboard panes in insulating glass units and other multiple glazed panels where the
bottom edge of the glass is 25 feet or more above grade. a roof, walking surfaces or
other horizontal [within 45 degrees of horizontal] surface adjacent to the glass
exterior.

If any on¢ of the 4 items in R308.4.3 arc not met. then the window is not required to be
tempered.

Tf cither of the 3 exceptions in R308.4.3 are met then the glazing is not required to meet the

safety slazing requircments of R308 4.3

79



2/25/2020

4 il
SG
SG SG
<60(in. <60 in.
<60 in.
Floor

Section view

Bathtub, whirlpool tub

Plan view

-

Glazing in guards and
railings, including structural
baluster panels and
nonstructural in-fill panels,
regardless of area or

height above a walking
surface shall be considered
to be a hazardous location.

SG = Safety glazing required
Measurements are to exposed glazing

L——SAFETY GLAZING NOT
REQUIRED

AT L
5 =
3 e :l\
E L~

Glazing in walls or
fences near

# swimming pools
B i
Lol S . * <60in. of water's
l'.il REQUIRED
o edge
2 . * <60in. above
ot q ki rf;
Fole. walking surface
&
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u <5FT

\GLAZING TO COMPLY WITH
REQUIREMENTS FOR
HAZARDOUS LOCATION
BOTTOM EDGE OF IN ACCORDANCE WITH
GLAZING < 60 IN. SECTION R308.4.5
ABOVE
STANDING OR
WALKING SURFACE
STANDING OR
WALKING SURFACE

<80 INCHES

\—STANDING SURFACE

SWIMMING POOL, HOT TUB,
SPA, WHIRLPOOL OR BATHTUH|

Landing
Ccpe between
flights
SG=Safety glazing required =
NR=Not required to be safety glazing §
Measurements are to exposed glazing

Plan view

NR

<38in

236in

2/25/2020

LINE MEASURED 60 INCHESJ

FROM THE WATER'S EDGE

WATER'S EDGE OF A BATHTUB, HOT TUB,
SPA, WHIRLPOOL OR SWIMMING POOL

SAFETY GLAZING REQUIRED

Y GLAZING OUTSIDE THE BOUNDARY DEFINED BY THE
EXPANDED WATER'S EDGE IS NOT REQUIRED TO BE SAFETY
GLAZED IN ACCORDANCE WITH SECTION R308.4.5

G = Safety glazing required
NR = Not requied to be safety glazing

< 680in.
I<36in.|

=60in.

MN
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NR=Not required to be safety glazing
Measurements are to exposed glazing

Upper

i

NR

60"
ANDING

Dawn

I 236 ml

Landing

Section view

60" 60"

DD+ X - on

FIGURE R308.4.7

PROHIBITED GLAZING LOCATIONS AT BOTTOM STAIR LANDINGS

Because site-built windows are not
constructed in a manufacturing facility
that follows industry standards, they
must be constructed in accordance with
Section2404 of the IBC.

Section2404 sets the required wind,
snow, seismic and dead loads on glass.

Glazing installed in roofs or walls that
are on a slope 15 degrees or more from
the vertical.

The is to protect occupants from the
possibility of falling glazing materials.

o1~
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* Laminated glass
* 0.015" polyvinyl butyral interlayer
e <16sf. area
» Highest pointis at 12 ft. af.f. max.
* Fully tempered glass (with screen
protection).
* Heat-strengthened glass (with screen
protection below).
*  Wired glass.
* Approvedrigid plastics.

Screens must support the weight of the
glass.

The screen and its fastenings must be
capable of supporting twice the weight
of the glazing.

The glazing regulations for greenhouses are
less stringent because greenhouses are
seldom occupied during storms that might
break the glass.

Screens are not required for sloped areas of
greenhouses if the ridge of the greenhouse is
not more than 20 feet above grade.

o ¥~



2/25/2020

Thank you
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